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PREFATORY NOTE. 

Owing to the very great interest taken at the present time in 
what may be termed the commercial metals on account of their 
greatly increased value, the Hon. Minister for Mines issued instruc- 
tions that this Bulletin should be compiled with the object of assist- 
ing prospectors and persons interested in the search for those 
other than gold. 

Although collected from the most reliable sources, absolute 
aecuracy cannot always be guaranteed, since portions of the infor- 
mation contained have necessarily been gathered from a variety of 
sources often oiily more or less authentic, whilst that relating to 
mines worked in the distant past, of which no record exists, may 
possibly be fcmnd to be like a story often told. 

Unfortunately the distiicts in which these metals exist have not 
been recently examined by any member of this Staff, whilst the 
information obtained by the State Mining Engineer with regard to 
the Pilbara District is not yet available. 

The figures given have been obtained from the official sources, 
but these unfortunately are far from perfect owing to the fact that 
many persons working these baser metals do not consider that it 
is compulsory for them to send in returns to the Mines Department 
of the ore raised, consequently parcels shown in the Customs returns 
have to be traced to their source, and likewise those treated at the 
Smelting Works. 

The preparation of this Bulletin was entrusted to Mr. E. S. 
Simpson, B.E.. Assayer and Mineralogist to this Department, 
«nd to Mr. C. G. Gibson, B.E., Assistant Geologist. 

It is hoped that it will prove of service, and that by its 
means attention will be attracted to districts in which these 
metals either have or are reported to have been discoyered ; and 
•should this come to pass, the main object for which it was under- 
taken will have been accomplished. 

HARRY P. WOODWARD, 

Assistant Government Geologist. 
Geological Survey Office, 

Perth, 15th June, 1907. 
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NOTES UPON THE OCCURRENCE OF VARIOUS ORES 
AND HOW THEY MAY BE RECOGNISED- 



In vritiug a chapter upon the general occurrence of the 
various ores with the pbject of assisting the prospector, a task of 
considerable difl&culty has been undertaken, for although the 
trained eye can detect certain little unexplainable points which 
lead the brain without mental effort to draw certain inferences, 
it is utterly impossible to impart this faculty by the means of a 
few sheets of printed matter, therefore an attempt will only be 
made to set down as concisely as possible those facts which are 
indispensable to the seeker of the baser metals. 

The first point to be borne in mind by every prospector upon 
starting work in a new diistrict is that he should not hurriedly 
condemn it because the occurrence of the ore is not identical with 
that in a district with which he is familiar. This is very apt to 
occur in this State where our metallic deposits, including gold, 
are frequently found to exist under totally different conditions 
to those prevailing in other parts of the world, therefore the in- 
tending prospector must not always expect to find either the same 
elass of rocks or country here as that of which he may have had 
previous experience. 

The metallic mineral de]x>sits of Western Australia occur in 
two distinct series of rocks, the first being the crystalline, which 
inelndee the greenstones, granites, gneisses, and schists, and 
second the metamorphic or altered sedimentary, which consists 
of clay slates, crystalline limestones, quartzites, and conglo* 
merates, both of which series are intersected by granite (gener- 
ally pegmatite), diorite or porphyry dykes and quartz veins. 

In the Kimberley district we find both of these formations,^ 
but in this case the schists are in reality highly altered sedimen- 
tary roeks, the change being due to the intrusion of large masses 
of granite. In the North- West district, the metamorphic rocks 
are largely developed but are traversed by numerous granite 
( pegmatite ) dykes. 

In the South-Western division, the rocks are for the most 
part gneissic granite with numerous intrusions of diorite and 
granite (pegmatite). 

In the Central and Eastern divisions, the lodes as a rule 
oeeur in. the greenstones (hornblende schists), but always in proxi- 
mity to granitic and porphyritic intrusions. 



Whilst upon the South Coast, although of a schistose 
character, certain points in the structure of the rocks lead one 
to the conclusion that they are partly of sedimentary origin and 
they are, like the northern, traversed by |>egmatite dykes. 

One very genej-al feature of the mineral belts of this State 
is that the surface of the ground is strewn with fragments of 
quartz and ironstone. 

GOPPBR. 

The ores of this metal are found in greenstone and granite 
intersected by gi*eenstone dykes as well as in schist or slate 
country, but also rarely in limestone; their presence is usually de- 
tected by the green staining of the rocks at the surface and the 
general association of quartz and ironstone (gossan). This green 
colour is due to the presence of malachite (green carbonate of 
copper) which is formed by the decomposition of the sulphide ore 
in the presence of water and air, which first forms near the sur- 
face a soluble sulphate of copper (bluestone) which is con- 
verted into the carbonate by meeting with carbonate of lime de- 
rived from the weathering of the enclosing rock. Capillary attrac- 
tion and other causes lead to an enrichment of the deposit at and 
above the water level, it therefore follows that the true value of 
& copper lode cannot be determined until it has been explored 
below the water level. 

There are many green minerals which, owing to their close 
resemblance to copper ore, may be mistaken for it, and, where 
little more than stains exist, it is impossible to discriminate between 
these by the weight, but if one of the following tests be employed, the 
point may. be settled with certainty: — First, carbonate of copper 
is soft and soluble in acids with effervescence ; second, if dis- 
solved in vinegar and then anmionia is added slowly to the solu- 
tion it becomes clouded and a bluish white precipitate is formed, 
which upon the addition of more ammonia dissolves again, giving 
a clear deep blue liquid ; and third, when no acid is available the 
presence of copper in ore can be detennined by reducing it to a 
powder and mixing with common salt then sprinkling it upon a fire, 
when the characteristic green flame will appear although only a 
minute quantity be present. 

• The second and third of these tests apply to all classes of 
copper ore. but the first only to carbonates. 

Below the green-stained lode cap, a liver-coloured ore is often 
met with; this consists of a mixture of red oxide of copper and 
iron with gi*ains of green carbonate and black sulphide. This 
class of ore cuts with a bright shining streak, whilst the softer 
it is the higher is its quality. 

The highest grade ore is usually found at or about the water 
level, where the partial alteration and concentration of the snl- 



phides ^ives rise to a mixture of red and black oxides with black 
salphide, bomite, fabl ore, and other minerals exceptionally rich ia 
eop|ier. Slugs or ragged plates of metallic copper are often met 
Tt-ith ia a more or less powdery mass of black decomposing sul- 
phides at this levels whilst silver is usually present to a marked 
extent. 

The sulphides which occur mostly below the water level consist 
of a golden-coloured ore, which is a mixture of copper and iron 
pyrites. All sulphides containing copper will cut with a knife^ 
and are easily distinguished from iron pyrites, which is so hard 
that it will strike fire with a steel, whilst the ease with which copper 
sulphides will cut, or their softness, is a good indication of their 
quality. 

Much of the value of copper ores is due to the gold and silver 
contained in them, so that assays for these metals should not be 
omitted whenever practicable. 

TIN. 

The presence of tin is usually denoted by small bright black 
or greyish stones of great weight for their size, which feature 
enables them to be easily separated from the sand and clay (with 
which they are usually associated) by means of washing with a 
dish or dryblowing. This (»re is always found in close association 
with granite rocks, especially those which can*y toumialiner 
lithia mica, or tantalum ores. 

Tin ore is usually met with in the alluvial wash of stream 
beds (when it is called stream tin), but in the North- West, where 
no concentration has taken place, owing to the flatness of the sur- 
face and the small rainfall, it is also found strewn over the suir^ 
face of the plains and embedded in the shallow soil of gentle 
sIo|>es. . ' 

These alluvial deposits are generally derived from the weather- 
ing of the stanniferous pegmatite dykes, which are coarse granites' 
eontaining large crystals of felspar, mica (sometimes in large endngk 
plates to be of commercial value), and ragged quartz, and some- 
times also black six-sided crystals^ of tourmaline, the enclosing 
country rock in this State being generally crystalline and mostly 
j^ranitic. 

Stream tin is generally more or less rounded, having a bright 
polished surface, whilst the lode tin, when in crystals, has eight 
sides, and in form is like two four-sided pyratnids joined' baSl^ t» 
base ; both of these forms may be coated with a thin ferruginous 
covering of a dull chocolate colour, but when broken the bright 
resin-like fracture so characteristic of tin oxide will be at once 
observed. 

The principal cluuracters by which tin ore nkay be recognised 
are its higii specific gravity or weight, the brilliant lustre of it^ 
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fracture, its streak or powder, which is of a grey or brownish-grey 
-colour, and the fact that it is fused with the greatest difficulty alone, 
but yields a bead of metallic tin when treated with carbonate of 
soda or cyanide of potassium upon charcoal before the blowpipe, 
or in a crucible in a forge or furnace ; the metallic tin being easily 
distinguished from any other metal by the peculiar crackling sen- 
sation it produces when pressed between the teeth. Tin, in any 
fonn, is not magnetic, it will neither attract the needle of the com- 
pass nor can fragments be picked up by a magnet either before or 
after fusion. 

It is easily distinguished from the majority of minerals by 
its weight, but it may be confused with any of the five following 
heavy minerals, particularly if in small fragments, when the differ- 
lence in weight is not so readily appreciated :— 

The fii><t three, viz., magnetite, ilmenite (titanic iron ore), and 
ratile, although not nearly so heavy as tin, are often mistaken for 
it, but they may be distinguished as follows :— Magnetite by its 
magnetic properties and black streak or powder; ilmenite (black 
sand) gives a black streak and becomes magnetised after heating 
to redness with charcoal, and in the form of powder when washed 
in a dish runs, with a glitterin<r appeai-ance. If the finger is 
•damped and dipped into the ordinary black sand it will adhere to 
it whilst tin will not. Rutile is more difficult to distinguish from 
the preceding, the most noticeable points being that it does not 
possess the brilliant fracture of tin ore, and it yields a reddish- 
brown powder ; however, it will peld nu tin with the blowpipe or 
hy smelting. 

In the case of wolfram and tantalite, whose weight is so similar 
to tin, this feature cannot be taken advantage of, bat since wolfram 
fuses easily to a magnetic bead, this can be quickly determined ; 
whilst in the case of tantalite, a freshly fractured surface is 
much moi-e stony looking than that of tin ore; but the non- 
production of a tin button after fusion with soda or cyanide is the 
only simple test that can be depended upon. 

LEAD. 

As a rule lead lodes give little or no evidence of their existence 
at the surface, for even where masses of galena outcrop, the ore is 
so coated with eai'thy oxides of iron that they appear, like ironstone, 
and this erroneous impression will not be dispelled until the weight 
of a detached fragment- is felt or a i>ortion broken, when the bril- 
liant silvery interior will be revealed. 

Carbonate and phosphate ores also occur at the outcrop of lead 
lodes, but these, like the galena, are always so discoloiu*ed that their 
presence attracts no attention until, like that ore, the weight of a 
piece is felt, and this, when broken, will exhibit a white, grey, or 
lightly tinted substance, often gossamy and easily cut with a knife. 
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Ltead lodes oecur in both the crystalline, met amorphic, and even 
sedimentary series, but for the most part in this State are associated 
either with greenstone or slate, although they sometimes occur 
witli limestone and granite. The lode matter is generally qnartz^ 
with the exception of the limestone country, in which it is calcite, 
whilst the ore is usually associated with zinc blende, iron, and some- 
timet; graphite or copper. All the ores of lead are easily reduced 
to the metallic state by the aid of the blowpipe ; specular iron ore 
is sometimes, however, taken for galena on account of its silvery 
metallic appearance, when no means of testing are at hand; kowever, 
this question is easily and simply settled if a small portion is re- 
duced to a powder, when, if iron, it will be a reddish-brown, and if 
galena, a steel grey. 

Antimony also resembles galena in that it is a soft silvery 
metallic-like mineral, but it is easily distinguished, as small splints 
of it will fuse easily in the flame of a candle. 

Barite (heavy spar), scheelite, and even dolomite are sometimes 
taken for lead carbonate, but the two former are unaffected with 
acid, and the latter will only effen'esce in hot concentrated acid, 
whilst lead effervesces freely in any dilute acid and yields metallic 
lead with the blowpipe on charcoal. 

Lead ores \isually carry mure or less silver and gold, but ex- 
cept in the Ashburton District the lodes of this State, particularly 
in the Northampton District, have so far proved to be almost des- 
titute of these precious metals, which, of coui-se, veiy niiaterially 
reduces their value ; as, however, there is always the possibility of 
their containing these metals in appreciable quantities it is advisable 
to have samples tested by an assayer, since the enhanced value due 
to their pi^esence might make all the difference, particularly where 
heavy cartage has to be considered. 

ZIKG. 

The ores of zinc have not so far been worked in this Stater 
but they occur as associate<l minerals with both copper and leadr 
in which case they are, however, not an advantage, as they increase 
the difficulties of smelting. Jt is ix^ssible, however, that they may 
be found later on to exist in suttlcient quantities to pay to work. 

The most common ore of zinc is blende, which pos6es.ses a bril- 
liant black sub-metallic lustre s^omething like black lead, but the 
streak or powder is brown. If the blowpipe flaine is played upon 
a small fragment, or a piece is raised to a bright red heat in a forge,. 
it will bum, giving off dense white fumes and a bluish flame. 

IRON, 

Iron ore is generally distributed throughout all geological for- 
mations. At the present time it is of no connnercial value as a 
sv>UTee of iix)n in this State, but has been applied economically to 
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one pui.*po8(e, viz.^ in smelting: lead and copper ores. The quality 
required for this purpose is a high class oxide containing very little 
-silica (quartz), it is usually of a chocolate colour, but grinds into a 
red or brown ochre. 

MAMOANBSB. 

The ore of tliis metal occurs most generally as a dead black 
mineral, sometimes quite soft and sooty in appearance, soiling the 
hands, and, like iron, with which it is usually associated, it is widely 
•distributed throughout this State, but so far has not been discovered 
in large enough bodies to be payable, except, possibly, in the Phil- 
lips fti\'€r District. 

TANTALITB AND WOLFRAM. 

These ai-e isome of the heavv minerals which, iai mode of oc- 
currence, appearance, and physical eharactere closely resemble tin 
ore,, with which thev are often associated. As the determination of 
these minerals require a certain amount of knowledge and apparatus 
not usually available in the bush, it is advisable to forw-ard samples 
to A qualified man to tie tested. 

Below is appended the scale of fees charged for works of this 
character undertaken by this Department, particular attention 
being directed to Section 7, under which this work is undertaken free 
of chai-ge. 

HARRY P. WOODWARD, 

8/7/07. Assistant Government (Geologist. 
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GOVERNMENT ASSAYS. 

Assays, Analyses, and Determinations of any Western Austra- 
lian Ore or Rock will be made by the Assayer to the Greological 
Survey, when not unduly interfering with official work, subject to 
the following conditions : — 

1. Each sample must weigh at least 6oz., but not more than 2lbs. 

2. Each sample must be enclosed in a separate canvas bag or 
strong paper wrapper, with a slip of paper bearing the name and 
address of the sender, together with a private mark by which it 
may be readily identified. 

3. The parcel must be forwarded prepaid to : — 

The Minei*alogist and Assayer, 

Geological Sur\'ey Office, 

Perth. 

4. A letter must be sent at the same time to the same address, 
stating for what metals the samples are to be assayed, or containing 
other instructions, as the case may be. 

(N.B.— It is always advisable to keep duplicate samples of those 
submitted.) 

5. Before any assay is made, the prescribed fee must be paid to 
the Mineralogist and Assayer, or sufficient reasons, in accordance 
with Section 7 below, be furnished for having the samples treated 
free of cost. 

6. The following fees will be charged : — 

(a.) Determination of a Rock ojr Mineral.. 

(b.) Assay for Lead, Iron, or Manganese, each . 

(c.) Assay for Silver, Copper, or Tin, each 

(d.) Assay for Gold or Zinc, each. ... 

(e.) Dry Assay for Lead, Silver, and Gold 

(/.) Assay for Antimony, Bismuth, Chromium, 

Cobalt, Mercury, or Nickel, each . . . . 1 11 6 

(g,) Proximate Analysis and Calorific Valuation 

of Coal . . . . . . . . . . 1 11 6 

(h,) Complete C'hemical Analysis of any Mineral 
or Ore, according to number and nature of 
determinations, £2 12s. 6d. to . . ..550 

(i.) Other determinations, according to time spent, 

up to . . .... . . . . . . 2 12 6 
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15 
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A reduction of 20 per cent, on the above amounts will be made 
in favour of any pei*son submitting in one parcel five or more 
samples for identical treatment. 

7. With the object of encouraging bona fUie prospecting, free 
assays will be made under the following circumstances : — 

(a.) The sample must have been obtauied from land within 
the State not held under lease for mining purposes. 

(h.) The exact locality where the sample was found must 
be disclosed. 

(c.) The sample must be of sufTicient promise to wan'ant an 
assay being made at the expense of the State. 

{d.) Fi-ee assays will not be made of samples showing free 
gold, or of tailings or other metallurgical products, 
or of umpire samples. 

8. The Department reserves to itself the light of refusing to 
make any particular assay, and also the right of publishing at any 
time the results of an assay made at the public expense. 
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The Distribution and OcouTTence of the Baser 
Metals in Western Australia. 

BY 

EDWARD S. SIMPSON, B.E., F.C.S., 

Minenlocfst and Assayer, 

AKD 

CHAS. G. GIBSON, B.E., 

Assistant Geologtsi. 



INTRODUCTION. 

In 1904 the total value of the minerals raised in the State was 
£8,623,587, of whieli £8,424,226 were credited to fine gold, £45,912 
to fine silver, and only £84,574 to the baser metals, which, partly 
oWmg to low prices, and partly to the oomparatiye ease with which 
gold could be obtained, were then practically neglected in Western 
Australia. During the last two years, however, a markedly increased 
demand has arisen for these metals and a correspondingly marked 
increase in piices has resulted. The result has been to stimulate 
the search for copper, tin, lead, etc., though not to an extent com- 
mensurate with the latent wealth in those metals which the State 
possesses. In order if possible to draw public attention to these 
littie developed sources of wealth the authors were instructed to 
prepare immediately a short Bulletin which should include all the 
most impoi*taiit official information available with regard to the 
distribution and oceuiTence of these metals. 

From the outset the authors found themselves faced with two 
great difficulties. First, the scantiness of official information, as 
for example, no reports whatever (other than statistics of output) 
are available with regard to one of our largest producers of base 
metal^ viz., the Anaconda Copper Mine at Murrin Murrin.* Second, 
the fact that in view of recent developments, much of the informar 
tion contained in official documents is now out of date. This has 
been remedied to a slight extent by inquiries instituted amongst 
various officials and private sources of a reliable nature. Still, 

* Examination made subsequently.— H.P.W. 
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however, many serious omissions doubtless occur in the following 
pages which were under the circumstances unavoidable. 

The statistics so essential to a brochure of this nature were 
found very difficult to compile for many reasons, of which the most 
important are: — 

1. Previous to 1899 no statistics were kept of the produc- 

tion of the baser metals. 

2. Since 1899 leaseholders have often failed to supply to 

the Mines Statist the complete figures of their output. 

3. One and the same mine or piece of mineral ground has 

passed under so many aliases, being voided and re- 
pegged (not always with precisely the same boun- 
daries), changing owners and being worked singly and 
in various groups. In the case of the Greenbushes 
alluvial tin deposits particularly, the changes of this 
description are like a complicated problem in permu- 
tations and combinations, and in consequence one year's 
statistics only have been included in the case of many 
tenements. 

So far, however, as they go the statistics given are those of 
official authorities and are probably very close approximations to 
the truth, though undpUbtedly on the low side. 

EDWARD S. SIMPSON, 
CHAS. G. GIBSON. 
Perth, 12th Jime, 1907. 
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COPPER. 

The following is a list of the principal commei*eial ores of 
copper, with their physical properties:— 

(1.) Native Copper occurs usually in the upper or oxidised 
portion of lodes as irregrular shaped fragments or masses of crystal- 
line or arborescent form, generally coated with cuprite or malachite. 
Red; opaque; metallic. Soft, tough, malleable. Specific gravity 
when pure. 8 to 8.9. 

(2.) Cuprite (Bed Oxide of Oopp«r), Cu,0, occurs in the 
upper or oxidised portion of the lode and is the richest of the ores 
of copper. Contains 88.8 per eent. of copper. Bright or dark 
red; translucent to opaque; crystalline, massive, or granular. Soft, 
brittle. Sp. Gr. 5.9 to 6.1. 

(3.) Tenorite (Melacouite or Blaek Oxide of Copper).— 
CuO. The second richest ore of copper. Usually occurs in a loose 
powder between the nndecomposed sulphide ores and the oxidised 
ores above them ; frequently mixed with more or less chaloocite 
(Cu,8). Contains 80 per cent, of copper. Black ; metallic or dull 

r, massive, or earthy, soft. Sp. Gr. 5.8 to 6.2. 



(4.) Malachite (Green Carbonate of Copper). — CuCOj.Cu 
(OH),. One of the most common of surface minerals in copper- 
beanng deposits; usually confined to the oxidised zone. Contains 
57.4 per cent, of copper. Bright green; opaque; crystallised or 
more commonly massive, stalactitic, radially fibrous, or earthy; 
soft, brittle. Sp. Gr. 4.0. 

('V) Azurite, (Chessylite, Blue Carbonate of Copper). — 
2CuC0,.Cu (HO) , . Usually founii associated with malachite in the 
oiidised portions of lodes. Contains 55.2 per cent, of copper. 
Azure blue; transparent to opaque; crystalline, massive, compact, 
or earthy ; soft, brittle. Sp. Or. 3.8. 

(6.) Chalcodte (Copper Glance, Vitreous Copper ore, Grey 
Snlphide of Copper).— Sulphide of copper. Cu,S. Contains 
/9.8 per cent, of copper. Black, metallic, opaque, crystallised or 
^nwlar, rarely massive; soft, brittle. Sp. Gr. 5.7. 

(7.) Bomite (Erubescite, Peacock ore, Variegated copper ore). 
"^Sulphide of copper and iron, 3Cu,S.Fe,S.. An important ore 
of copper containing 55.5 per cent, of copper and 16.4 per cent. 
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of Iron, C'<:l<iiir of fresh fracture red broviu 90011 beeoming irri- 
deheent from tarnish: opaque: ^r>'stallised, massive, granular, or 
eompaet; M>ft, brittle. Sp. Gr. 5 to 5.4. 

(S.j Chulcopyriie (Copper Pyrites. Yellow Sulphide of Cop- 
j»w). — Sulphide of copper and iron. Cn^S-Fe^S,. One of the 
etfjriimonest and mot;t important of the <:»res of copper and is almost 
invariablv fonnd in all lodes below water leveL It is to the decom- 
position of this ore that nearly all eopper-bearing minerals found 
in the oxidised portions of lodes owe their origin. Is rarely found 
pure, being generally associated with more or leas iron pyrites. 
Contains 34.5 per cent, of eopper and 30.5 per cent, of iron. Brass 
yellow, often iridescent ; metallic, opaque ; crystallised or massive ; 
soft, brittle. Sp. Gr. 4^. 

(9.) Tetrahedrite (Fahl ore).— Sulphide of eopper and anti- 
mony with variable amounts of arsenic, bismuth, iron, zinc, lead, 
silver, or mercury. * Coxitains from 15 to 44 per cent, of copper. 
Grey to black; metallic, opaque; crystaUised or massive, compact 
or granidar; soft, brittle. Sp. Gr. 4.7. 

Early History of the Discoveries of Copper in 

Western Anstndia. 

The history of minii^ in the State of Western Australia begins 
with the discovery in 1842 of the Wanerenooka copper lode at 
Northampton. The discoverer, Thomas Masonj a sliepherd, sold 
his discovery to a company which shortly afterwards opened up the 
mine. Several other lodes of copper and lead ores were also 
located about this time, and before the end of 1845 the first con- 
sigiinieut of copper ore liad left the State to be smelted in Wales. 
With more or less interruption ore has been raised at Northampton 
ever since. 

In the year 1848 copper ore was discovered on the Murchison, 
and specimens were received in Perth in August of that year, and 
on being sent to Adelaide for assay were found to contain not oiily 
copper and lead but also " traces of gold," and one piece the assayer 
certified as being richer in silver than any ore found up to that time 
in South Australia. The Government despatched a party to the 
scene of the discovery under the leadership of Mr. A. Gregory, 
and the property was opened up in the following year and known 
as the Geraldine. , . 

In 1849 the Westei-n Australian Mining Company (organised 
in the firet instance in 1847 to prospect for coal) carried on pros- 
pecting operations near Kelmscott, as indications of copper were 
said to have been found there, but with no result, and tihe company 
was dissolved early in 1850. 
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A little later copper was discovered and worked at Arrino 
(Yandaiiooka district), but never to any great extent. 

In 1872 rich, copper and lead deposits were found near Roo- 
bounie, and in the following year 60 tons of ore were exported from 

Cossack. 

1)1 1872 a cupper mine known as Sherard's mine was opened 
Qp at East Mt. Ban-en, on the Phillips River, and in the same year 
a little work was done on some deposits at Mt. Scratch (Irwin 
district), and at Cook's Station, Arrino. 

In 1S83 Mr. Hardnian, then Government Geologist, reported 
the occurrence of copper at several localities in the Kimberley 

district. 

For some years after this, owing to the excitement caused 
by the almost daily fmds of new goldfields, practically no attention 
was paid to the presence of other metals, though doubtless many 
indications of such were noticed in the search for the noble metal; 
most of the previously worked mines even were temporarily 
abandoned. 

In 1890 a very rich copper lode was opened up about 50 miles 
east of Roeboume. 

In 1898 the Anaconda lode at Murrin Murrin wa.s discovered, 
and ore raised in the following year. 

Copper had previously been known to occur in the Phillips 
River district, and a mine had been opened and worked to a certain 
extent near Middle Mt. Barren, but it was not until 1899 that the 
more extensive deposits at Ravensthorpe and Kondip were first ex- 
ploited. In the same year lodes of argentiferous copper ore were 
located at Uaroo (Ashburton district). Other deposits at Day 
Dawn, Qabauintha, etc., are of recent discovery. 

The following is a list of the localities from which copper ore 
is reported to have been raised ;~ 

Kimberley— Napier Range (Mondooma), Mt. Nellie.. 

North- West— Ball,a-Balla, Croydon, Egina, Roebourne, Whim 
Creek, Red Hill, Uaroo, Westons, Metawandy Creek, Mt. 
Stuart, Day Dawn, Gabanintha, Twin Peaks, Yalgoo. 

Central— Murrin Murrin, GkK>ngarrie^ Broad Arrow. 

South^West— Geraldine, Northampton, Narra Tarra, Oaka- 
gee, Mt. Misery, Arrino, Jerramongup, Kundip, Mt. Des- 
mond, Middle Mt. Barren, Ravensthorpe, West River. 
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The following is a list of other localities from which copper has 
been reported, with the nature of the occurrence : — 



Dmeion. 



Centra. 



Katnre of occoxrenoe. 



Kiniberloy 



Iranhoe Station 
Qeikie Bange 
Hall's Creek ... 
Devil's Pass ... 
Margaret Itiver 
Mt. Dockrell ... 
Mt. Pierre 
Mueller Range 
Panton Biver 
Uuby Creek ... 
Oscar Bange . . . 



Massive carbonates of copper and lead 
Strings of carbonate ore in limestone 
Carbonate ore 

do. 
Carbonates in quartz reef 

Carbonate ore in limestone 

Carbonate ore 

Strings of carbonate ore in limestone 



North-West 


Go^e Creek ... 


Carbonates in quaHz 




Hong Kong ... 


Massive sulphide ore 




Haitland Biver 






Marble Bar ... 






Nichol River... 


Carbonate ore 


• 


20-Mile Sandy 


; 




Tambourah ... 


Massive carbonate ore 




Warrawoona... 


Carbonate ore 




Wyman's 


do.. 




Yandiooogina 


Carbonate ore in quartz gangue.*. 




Belele Station 


Carbonate ore in quartz 




Horseshoe 


Carbonates in quartz reef 


• 


Mt. Gould ... 


do. do. 




Munarra Gully 


Bunches of carbonate ore in quartz reef 




Bothsay 


Carbonate ore in siliceous lode stuff 


Centi-al ... 


Boorara 


Carbonate ore 




Boulder 


Fahl ore in auriferous lode stuff 


•• 


Coolgardie ... 


Carbonates in quartz reefs 




Erlistoun 


Carbonates in quartz reef 




KaJgoorlie ... 


Carbonates and sulphides in quartz reefa 




Knntsford 


Carbonates in auriferous lodes 




Leonora 


Carbonates in quartz reef 




Mt. Ida 


Carbonates and native copper in quartz reef 




MaUine 


Carbonates in quarts reefs 




Sir Samuel ... 


do. do. 


South- West 


Greenmount ... 


Native copper in gfreenstone (diabato) dyke 




Serpentine . . . 


Copper pyrites in quartz reef 




Wongan Hills 


Carbonates in quauttz reefs 




Bremer Bay ... 


Carbonate ore in siliceous lode material 


Eucla 


Dundas 


Carbonates in quartz reef. 



Aaujs of Ck>pper ore from Yandiooofixia :— 

No. l—Malaehite and eeroMdte in quarts gangue ; Copper, 1*10 per cent. ; Lead, 
2*39 per cent. ; Qold, 13 grains per ton : Silver, 6*1 oonoee per ton. 

No. 2- Oxidised (carbonate) ore ; Copper, 12*81 per cent! ; Lead, 257 per oeat. ; 
Gold, 13 grains per ton ; BilTer, 21*1 ounoee per ton. 
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Geaeral description of the priaci|ial districts in wliich Copper lias 
htm worl^ed, witli a brief description of tlie deposits. 

KIMBERLF.Y. 

NAPIER RANGE.* 

At the north end of the Napier Range the crystalline limestone 
of the Ranges is replaced by mica schist with diorite dykes striking 
nearly east and west, and alongside one of these dykes a copper- 
stained ferraginous reef has been traced on the surface for about 
300 yards. Costeens at different places along this reef proved the 
lode to be smal^ and to carry very little copper, and although a few 
tons of fair grade ore might be picked, the negative character of the 
developments are such as to prove that the deposit is of no value. 

MOUNT NELUB.* 

The belt of country in which these deposits occur is schist and 
slate intersected by quartz reefs and diorite dykes, and extends north- 
-westerly from Mondooma on the Robinson River to Mt. Nellie. In 
this belt of schists are a series of dyke-like mineralized quartzose 
ridges o<»itaining quartz veins often much copper stained, and often 
of considerable size and length ; these veins in addition to being 
much stained often contain copper either in veins, bunches, or 
-disseminated through the quartz itself. On Grant/s Reward Reef 
the lode mass iises in the form of a razor-backed ridge to a heii^ht 
hf about 100ft., having a width at the base of about 50ft., while it 
«an be traced for over one-and-a-quarter miles in length. In tliis 
body there are three distinct quailz veins or chutes, the central one 
of which is the largest, being seven chains in length, and varying 
from two to seventeen feet in thickness on the surface. The (»ie 
is mostly green carbonate and red oxide, and is met with at one oi 
two points in the form of small veins or bunches of high grade 
ore, but it generally occurs intimately mixed with quartz, when it 
varies from low grade siliceous ore to stained quartz. 

There are a number of similar Jode masses in the locality, but 
these possess no further indications than copper stains. 

NORTH-WEST. 

WHIM CREEK. 

Whim Well Copper Mine (Freehold — 100 acres). This pro- 
perty was fii-st opened up in 1890, and was worked with highly 
satisfactory results for some yeans, when the low price of copper 
caused it to be shut down ; during the past year, however, work has 
ji^ain been started on it. 

The comitiy in which the deposit is situated is hilly, and con- 
sists of a somewhat weathered talcose schist, the foliation of which 

*0«ologU9al SuTTeT of Western Australia, Annual Report, 1906. U. P. Woodward, 
ofiotmt Mmeral disooTeries in West Kimberley. 
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rims a little north of west and. south of east. The lode oiitcrop»> 
along the top of a ridge of three hills whose northern slope is such 
that tlie lode in places actually forms the face of the hills ; its 
general trend is about west-north-west and east-south-east, its dip 
being to the northward, and it is traceable on the surface for about 
half a mile. 

The general thickness of the lode throughout the principal 
workings has been from six to twelve feet, and it consists of a soft 
light-coloured aluminous rock, which, near the surface, is highly im- 
pregnated—principally on the hanging wall side— with copper, oc- 
curring chiefly as veins and masses of blue and green carbonates, 
often of considerable size. 

The main workings are on the side of the middle hill, and the 
lode has here been worked over an area six to eight chains square 
by means of a number of open cuts, quarries, and tunnels of a 
most irregular nature, and some very rich pockets of ore have been 
taken out. Some chains further west is a second set of similar 
workings, and also a couple of long tunnels, in one of which the 
lode appears as a light-coloured foliated rock, closely resembling 
the surrounding country, and seamed with small veins and gashes 
of carbonate ore. 



Up to the end of 1906, 9,097.00 tons of ore are reported 
liaving been produced from the property, at a value of £84,987^ 
the ore averaging about 20 per cent. 
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Supplementary Note by the State Minins: Ensrineer, 

Mr. A« Mont^romery, M.A., etc. 

There are two principal copper mines in the Whim Creek Dis- 
trict, both now held by the Whim Well Copper Mines, Ltd., the 
" Whim Weil " mine being 13V^ miles sonth from the port of Balla 
Balla, and the '^Mons Capri" about three miles S.S.W. from the 
"''Whim Well." The Whim Well deposit is a very flat-lying lode, 
or possibly bedded deposit, lying conformably with the bedding of 
the enclosing slate country. This is very irregular, the somewhat 
flat-lying strata having been subjected to crumpling movements 
which have caused great variations in the strike and dip of the beds. 
So far as yet seen the ore deposits partake of the same bends and 
crumplings as the enclosing strata, and are therefore also of very ir- 
regular shape. It outcrops on the top and north side of a small 
range of hills running more or less east and west, and dips north- 
erly almost parallel with the slope of the hill, and has been' laid 
bare on the sides of the hill at several points by removAl of the 
superincumbent strata by denudation. As the hill slopes flatten out 
towards the foot the ore-body is under more cover, being found in 
two shafts at a depth of about 70ft. The outcrop is traceable for 
about 50 chains in length, and has been cut into by a number of 
open cuttings and workings from shallow tunnels. The ore con- 
sists of carbonates and oxides of copper, usually much mixed with 
oxide of iron, and copper glance, in a gangue of kaolin, quartz, and 
brown iron ore. The country in , the vicinity of the ore-deposit 
often contains a good deal of carbonate of copper. The ore-body 
is irregular in thickness, being from 2ft. to 30ft. wide, but would 
probably average at least Oft. in thickness in the faces at present 
exposed. Some flne and large bunches of rich ore have been ob- 
tained. 

The official returns show the following export of ore :— 



Year. Tons of Ore. 


Value. 


Previous to 1809 

1899 

1900 

1901 

1902 to 1906 ... 
To end of May, 1907 


6,63800 
1,40500 

Nil 
1,054-00 

Nil 

97600 


je4&,785 

20,196 

Nil 

16,006 

Nil 

25,340 


Total 


10.073-00 


jei 10,327 



The grade of ore shipped in 1901 and 1907 was about 26 per 
eent« copper, that previously exported varying from 22 to 40 per 
cent. According to a recent estimate made for the Company there 

about 200,000 tons of payable ore available above the water 
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level. The amount of seeond-class ore, of S to 10 per cent copper^, 
now broken on the dumps, is estimated roughly at 10,000 to 12,000^ 
tons, and there is also a hirge amount of lower grade material much 
of which will be workable by local smelting or lixiviation treatment 
as the mine progresses. The mine's record of production is very 
good, ^nd as the deposit is strong and of good value at the bottom 
of the shafts there is every reason to expect a payable output to 
be maintained. The Company are about to build a light railway 
from Balla Balla, and have the establishment of local smelting 
works under consideration. 

The '^ Mons Cupri'' deposit is of iiTegular nature, no defined 
ore-body having been discovered. The ore, which is mostly car- 
bonates and oxides of copper, is found in veins and bunches, and 
facing crevices in the country rock forming the top of the Mon» 
Cupii hill, and evidently results from precipitation from copper- 
bearing solutions traversing the country. The amount of copper- 
bearing rock is very large, but the value in copper is poor on the 
whole. A small smelting plant is on this mine, but has done very 
little work. 

The official records sliow tlie following production : — 



Yetf. 



1899— Wr.L. 5, Balla Balla Copper Mine 

M.L. 12, Mens Cupri • 

1900— M.L. 34.* (5, 12) Balla Balla Copper I 

Mine 
1901— Do. do. 

Total to date (31-6-07) 



Tons of Ore. 



36600 

369-00 

1,19800 

86 00 



Yalue; 



2,009 00 



2.408 
2,537 
6,493 

698 



12,036 



* M.L. 34 transferred to Whim Wdl Copper Mines, Ltd., from 9-4j07. 



18th July, 1907. 



A. MONTGOMERY, 
State Mining Engineer, 
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MOHS OUPRI. 

Balla Balla Copper Mines, Ltd., 34-5, 12. — Situated about 
four miles from Whim Creek, and in similar class of country. 
A good deal of work has been done, principally open-cutting 
and tunnelling. Several shafts have been sunk, but not to any 
great depth. The lode strikes about north-west and south-east, 
and dips to the northward ; it is highly siliceous, somewhat 
resembling a fine-grained quartzite. The ore is mostly car- 
bonate, and is well disseminated through the lode, though a few 
small veins of good ore occur near the surface; taken in bulk the 
ore wiU require considerable concentration. It has been estimated 
that there are about 120,000 tons of ore visible, made up by a 
block 600ft. in length, 18ft. in thickness, and 150ft. in depth, of 
an estimated value of from three to four per cent. ; no sulphide 
ore has so far been met with. The company have a 40-ton blast 
furnace on their property, and the result of several small runs 
have recently shown the ore so far to average from five to six per 
•cent, copper. 

From the official reports it would appear that these leases 
have, up to the end of 1906, produced 2,009.00 tons of ore, valued 
at £12,036 ; the average contents being 10 per cent, of copper. 

Other leases in the Whim Creek district which have produced 
x^pper ore, and about which no particulars are available, are :— 

(1.) Rudairs Lease (10), which has produced 20.00 tons 
of ore, valued at £150 (total). 

12.) The Stranger, -which has produced 10.00 tons of ore, 
worth £100 (total). 

EGINA. 

Egina Copper Mine, (3), 40 miles east of Whim Creek. 
Ix)de said to be from 3ft. to 14ft. in width, but very patchy. Some 
very good ore taken out in its early days. Has produced 530 tons 
of ore, valued at £6,571. 

CROYDON. 

National Copper Mine (originally the Evelyn Copi>er Mine, 
31). — In 1900 £ve shafts had been sunk on this property to an 
average depth of 60£t. The ore is said to have been very refrac- 
tory, but of good grade. A small shipment sent away about the 
end of 1900 went from 20 to 25 per cent, copper. The total pro- 
duction to the end of 1906 -was 453 tons of ore, worth £5,593. 
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Croydon King Copper Mine, 26. — No particulars. Ore raised, 
40 tons, valued at £595. 

Boston Copper Aftne.— No particulars. 

ROEBOUBNE. 

Carlow Castle, 14 (formerly known as the Six Mile). — ^No 
particulars. Has produced 133 tons of ore, worth £1,991. Re- 
cently taken up again. 

Five Mile Copper Mine, five miles south-west of Roebourne. 
Worked in 1898 ; no particulars. 

Federation, 42, has produced 26.00 tons of ore, valued at £468, 

Olenderry, 49, has produced 22.00 tons of ore, valued at £287, 
The ore having had an average value of about 20 per cent, of 
copper. 

Lily Blanche Copper Mine,— Ore said to be worth 20 to 25- 
per cent, copper is now being raised from tYn» property, the lode 
being stated to be seven feet in width. 

BALLA BALLiA. 

In 1897 several mineral leases wc^re taken up here* ; assay^^ 
gave from 15 to 35 per cent, copper, with traces of gold. No fur- 
ther particulars. 

UAROO. 

The belt of countiy in which the deposits occur in this district 
consists of crystalline schists associated with granitic gneiss, and 
is said to have a width of about fifty miles, and to extend north 
and south for about 150 miles. The ore deposits occur in the schists 
at, or close to, their junction with the granitic gneiss, and generally 
have a north-westerly trend with an underlay to the north-east. 
As far as reports go, the lodes vary in thickness from a few inches^ 
up to three feet. A number of these deposits are known to occur 
in the district, and some very good ore* has been obtained, but no 
reliable information is available. 

Weston's and M eta wand y Creek.— Good grade copper ore has- 
been reported fi-om both these places, but no particulars are 
available. 

Scotts (19 miles east of Mt, Stuart).— Some nice ore is being 
raised here and is said to be worth 30' per cent, copper and 12oz. 
of silver. No particulars as to the nature of the deposit. 

Red Hii^.— Several leases have been taken up in this distnct. , 
lately and th^ results are said to he very promising. 



27 



Aisays of Samples of Copper Ore from Uaroo and Bed Hill, made 

in the Geological Survey Laboratory. 



LocftUtj. 



Nature of Ore. 



Copper, 
per oeot. 



Lead, 
percent. 



Gold, 

ose. 

per ton. 



Silver, 

OSS. 

per ton. 



TJaroo 


Chidcocite, malachite, cup- 


54*69 


■ • ■ 


Nil 


2109 




rite 








Dc. ... 


do. do. 


62-35 


... ; Nn 


89-77 


Do. ... 


Cuprite, malachite, chalco< 
cite, chryBocolla 


5411 


... 1 Nil 


34-81 


Do. 


Pyrolnsite and tenorite ... 


4-22 


mi 


6-45 


Do. ... 


Malachite, oeroasite, etc. 


20-88 


4-9 


trace 


29*55 


Do. 


Malachite, cupnte, iron 
ozidee, and quartz 


2514 


• • • 


99 


1-63 


Do. ... 


do. do. 


5-71 


• ■ • 


NU 


41 


Do. ... 


do. do. 


89-70 


Nil 


NU 


Do. ... 


do. do. 


9-21 


NU 


trace 


fied Hill... 


Malachite, cuprite, quartz 


24*90 


trace 


2-45 


Do. .. 


do. do. 


18*68 


1 „ 


trace 


Do, 


do. do. 


17-20 


■ • • 


Nil 


NU 


Do. 


do. do. 


4«-24 


■ . « 


Nil 


NU 


Do. 


do. do. 


85*76 


. a ■ 


NU 


NU 


Do. 


do. do. 


880 


40-6 


•040 


1-05 



DAY DAWN. 

Croesus G.M,L, 14d and San Diego 2d.— A couple of small lodes 
Jiave been worked here and a few tons of ore taken out. The 
thickness of these lodes was only about 6 or 9 inches, and they 
appear to have been mei*ely small quartz reefs carrying neai* the 
mirfaee a high percentage of carbonate of copper. They nvn not 
likely to develop into anything of any great importanoeu' 

Returns from San Diego are 15.65 tons of ore, valued at £167. 

YAIiGOO. 

A deposit of fair grade copper ore is said to have been worked 
:at Wadgiugarra, near Yalgoo. From reports it appears to have 
been a quartz reef with caibonate ore disseminated through it. No 
definite information concerning it is available, however. 

M.L. 6, Olive Queen at Wadgingarra has produced 31.91 tons 
of ore containing about 3 per cent, of copper. 



CUDDINGWABRA. 

Four miles to the north of Cuddingwarra Messrs. Carlyon and 
Liogie are working a copper show, from which they have obtained 
five tons of ore which is expected to give 25 to 30 per cent, copper. 
A erosaeut is said to have gone into the lode for 13ft. without reach- 
ing the walls. 



28 

Twin Peaks,— Copper ore has recently been reported from this 
locality, and 13.50 tons of ore have been treated for a return of 
2.27 tons of metallic copper. (P. A. 105.) 

GABANINTHA. 

Tamarack Copper Mines, Ltd., M.L, 5m.— Two shafts have 
according to reports, been put down to a depth of about 30ft. 
(January, 1907). These have proved the lode ta be about 4ft. in 
thickness and of an assumed average value of 8 to 10 per cent, of 
capper, and 2 to 4dwts. of gold. No official detailed particulars 
are available as to the nature or extent of these deposits, but the 
owners appear to think them valuable, as they are at present pro^ 
posing to erect a reverberatoi-y furnace on their property. 

'The Lady Alma, 4m.— The lode on this property is reported ta 
vary from 4in. to 5ft., and the ore to be worth 16 per cent, of 
copper. 6.50 tons of ore have been treated for a yield of 1.50 ton* 
of metallic copper, valiued at £135. 

The Duffer, M.L. 9m adjoins the Lady Ahna on the north. A, 
shaft has been sunk to a depth of 75ft. on the lode. Assays taken? 
at various depths in the shaft returned an average of 9 per cent.- 
of copper; for the last five feet the shaft is said to be in ore worth 
40 per cent, copper; at this point the ore body is 12in. in thick- 
ness. 

Tamarack Central, M.L. 7m.— Tlie lode is reported to run 
through the whole length of this lease and has been proved by 
costeens. Size and value of lode not reported. 

The Golden Hope, C76m.— At present worked as a gold mining 
lease. At the 60ft. level, where the present main workings are, the 
lode is said to be 2ft. wide and to carry ISdwts. of gold and 9 per 
cent, of copper. The ore body is a quartz reef with carbonates of 
copper disseminated through it. 

Mountain View O.M.L. 379m.— This property is also being 
worked as a gold mining lease. Tlie main shaft i^ down 220ft. 
The lode is said to be 5 feet wide, and the shoot of payable ore 
150ft. long. This body of oi-e is said to be worth 10 per cent, of 
copper and ISdwts. of gold. This is also a quartz reef carrying 
bunches of copper ore. 127.00 tons of copper ore from this pro- 
perty have been treated for a yield of metallic copper, valued at 
£2,681. 

CENTRAL. 

MURRrN MURKIN. 

This most promising district contains a copper mine that ha* 
yielded one-half of the ore raised in this State, and also one-half 
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of the total eopper production, if the high returns reported from 
the Northampton mines (before oifficial records were kept) are 
omitted. 

The whole of the mineral belt is gr^^i^tone, with quartz, jasper, 
and ironstone Yekis showing little or no eopper indications at the- 
surface; therefore it is highly probable that many of the ferruginous 
lodes will, upon development, prove to be the caps of rich cupri-^ 
feroiis deposits; these should therefore be prospected by sliaft 
sinking. 

The Mount Malcolm Copper Mine at Eulaminna (late Anaconda) 
is owned by the West Australian Copper Company, Limited, the 
property consisting of M.Ls. 4f, 5f, llf, and 12f, which include the 
extinct Mt. Malcolm Copper Mine, M.L. 10c, which in 1904 passed 
into the hands of the Murrin Mnrrin Copper Mines, Ltd., the latter 
apparently having been so unsuccessful that the company was wound 
up, the plant consisting of a large water jacket furnace, etc., re- 
moved, and the leases sold. 

The present management has been much more successful, having 
discovered and opened up two new bodies of rich ore, one in the 
old northern workings and one in a winze sunk from the crosscut 
at the 80ft. level in the magazine shaft; the size of this latter is 
not at present known, but it has been sunk on 32ft. and crosscut 
7ft. in solid ore. 

The ore channel has been opened up at three points in a length; 
of 1,300 feet, the northern portion of which apparently follows a 
jasper bar, the whole striking in a north-easterly direction with an 
average underlay of 6,5 degrees to the eastward. 

The ore in this channel has been concentrated into zones of 
enrichment which can more accurately be described as bonanzas than 
shoots, three of which have been worked at the surface by open cuts 
for lengths of 130, 110, and 200 feet, and to depths of 30, 20, and 
180 feet, the ore body in which varies from 5 to 40 feet in width, 
and in value from 5 to 70 per cent. 

The oxidised zone, rich in carbonates, extends downwards to the 
ground water level which varies from 90 to 110 feet, according to 
the elevation of the surface, whilst below this the ore changes into 
black sulphides with iron pyrites which continue down as far as- 
present developments have taken place. 

The two sulphide bodies last discovered did not outcrop; the 
one in the northern workings being met with at a depth of 90 feet, 
and the one in the middle workings at 110 feet. 

There are two reverberatory furnaces constantly at work upon 
this mine which produce 40 tons of 50 per cent, matte per week, 
the ore neither requiring dressing nor fluxing. A third furnace is 
nearly complete, and it is contemplated erecting a blast furnace 
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almost immediately in order to treat the large quantities of low- 
grade ore which exist in the old ivorkings and in the oxidised zone. 

Development is being rapidly pushed on in order to determine 
the nature of the lode at a depth, where the ore wiU most probably 
ehange into copper pyrites below the zone of saturation. 

From this mine, from its inception, up to July, 1907, 40,082 
t6ns of ore have been raised, which realised £177,305, whilst no ore 
has been so far fetoped below the 190ft level. 

Murrin Murrin Nangaroo M.L. 6p.— No particulars are avail- 
able concerning this property. The returns from it up to the end 
of 1906 are 1,080.52 tons of ore, valued at £23,769 ; the bulk of the 
ore averaging about 20 per cent, of copper. 

ML Morven, 66p.— This property has produced 11.53 tons of 
ore, valued at £163; the ore averaging 20 per cent, of metallie 
copper. 

In addition to the above properties there are said to be several 
promising shows near the *' Princess Alix.'' On one of these there 
is said to be a body of ore 12ft. wide worth 12 per cent, copper, 
whilst others are said to contain small but rich veins. 

OOONQARRIE. 

Copper ore has been raised in small parcels from one or two 
leases in the Goongarrie district. The deposits occur within an 
area of greenstones of the usual West Australian type. No par- 
ticulars are available as to the exact size and nature of the deposits 
however, but it would appear as if they were merely bunches of 
copper ore occurring in association with quartz reefs. 

The Providence Copper Syndicate, M.L. 13z, has a property 
here which is said to have produced ore containing 30 to 40 per cent, 
copper, and also carrying a fair percentage of gold and silver. 
Production to end of 1906 is 4.70 tons of ore for a return of .42 
tons of copper, valued at £33. 

BBOAD ARBOW. 

Copper ore has also been raised here, but no particulars are to 
hand as to the nature of the deposits. They are within the green- 
stone area, and are apparently of no great size or value. 

The Emerald Copper Mine, M,L, 16w (5 miles S.W. of Broad 
Arrow), recently sent a parcel of 5 tons of ore to Fremantle for 
treatment. 

PADDINGTON. 

Copper ore has also been reported from this centre, but no 
particulars are available. 
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SOUTH-WEST. 

NORTHAMPTON DISTRICT. 

The Northampton Mining District includes the centres of 
Cieraldine^ Northampton, Narra Tarra, and Oakagee, and the general 
features of these places are to all intents and purposes the same. 

The area within which the oopper deposits are fomid is essen- 
tially granitic, and it outcrops from beneath a series of sedimentary 
rocks consisting of sandstones, grits, conglomerates, etc. These 
granitic rocks consist of granite, g^ieiss, mica schists, quailz schiists, 
etc., intersected by veins and masses of pegmatite and diorite dykes, 
they are also traversed by sheeted zones of gametiferous gneiss, these 
having a general trend about north-west and south-east and being 
usually ver>' persistent. The rocks of this series outcrop from 
below the overlying sedimentarj* rocks at intervals for a distance 
of about 110 miles, extending from Geraldine, on the Murchison 
River, in the north to the An*ino in the south, and having a width 
of about 30 miles. 

The most important structural featui-e in the Northampton 
district is the system of basic dykes with which the whole area is 
seamed. These exhibit a remarkable parallelism, having a general 
trend north-east and south-west; in thickness they vary consider- 
ably—from a few feet to a couple of chains— but many of them 
are of great length and they have in instances been traced across 
ecHintry for a distance of over 10 miles. 

The lodes of the district are almost invariably fomid running 
parallel to the strike of these dykes, and are often in close associ- 
ation with them. 

Grenerally speaking, these lodes consist of bauds of crushed 
granite (''formation") in which run small quartz reefs; a - little 
ore (eopi>er or lead) is always found disseminated through this 
quartz but the bunches or shute? of payable ore are usually found 
in the formation, lying alongside the quartz reefs. 

In thickness these bunches vary from next to nothing up to a 
couple of feet, and both longitudinally and vertically ai-e just as 
variable. 

Wanerenooka Mine (situated on the northern boundai*y of the 
township of Northampton, on Bloek 27, etc.).— This was the first 
oopper mine worked in the State, a good deal of work was done in 
the early days, but like nearly all the other mines in this district 
it was idle for a number of years, but some five years ago it was 
nnwatered by an English company, who did a considerable amount 
of prospecting at the bottom level without result. The deepest 
woiidngs arie down to a dei^th of 240ft., but most of the ore was 
taken out nearer the surface. Good ore was said to be standing 
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both in the 138ft. and 180ft levels, but -this did not prove to be 
the case, and in consequence the mine was again allowed to fill with 
water. The lode is 30ft. in width with smooth well-defined walls ; 
it carried a payable body of ore on the hanging wall and another 
on the footwall, each about a foot in width ; its trend is about 
north-east and its dip to the eastwar<}. 

Derby Syndicate (part of Wanerenooka property).— There is 
a lode which consists of a small quartz reef carrying copper pyrites. 

Victoria Copper Mine, M.L. 38 (situated about a mile and a 
quarter from the railway station).— The lode is about 7ft. wide 
and can be traced on the surface for a distance of about two miles, 
and is said to have carried about 2ft. Gin. of payable ore, consisting 
principally of sulphides. Several shafts were sunk on the property 
to a depth of about 60ft. and the lode was opened up for a length 
of 200ft. and then abandoned. The trend of the lode is about north- 
east. 

Wheal Margaret, M,L. 12, e-fc — Situated about a mile north- 
east of the railway station, the deepest workings being dow^n about 
200ft. on the underlay, but most of the ore was taken out from near 
the surface. The lode can be traced for a considerable distance, 
and is said to have been from Tin. to 2ft. in width, carrying some 
very rich ore, mostly blue and green carbonates; sulphide ore was 
beginning to come in at the bottom of the shaft. 

A bore was put down by the Government in 1902 to test the 
permanence of this lode at a depth, but the results were negative. 

Wheal Fortune, Block 334, ^tc. (about four miles west of the 
townsite).— The main shaft is said to be 300ft. in depth, but is 
badly caved in as are most of the other workings; the property 
was abandoned about 40 years ago. The lode was worked for both 
copper and lead; the copi>er ore appears to have occurred in 
bunches, principally of blue or green carbonates. 

Wheal Beta, M.L. 44, has been opened up to a depth of from 
50ft. to 60ft. but no particulars available. 

Yanganooka Mine, Blocks 32, etc.— Two pai'allel lodes on the 
property striking north-east and south-west and dipping steeply to 
the north-west. Western lode has been opened up to a depth of 
180ft. The mine has not been worked for 35 years, and no further 
pfgrticulars are available. The dressed ore gave 17 to 34 per cent, 
of copper. 

Wheal Alpha Mine, M.L. 9.— Also abandoned for many years. 
Has been opened up by means of several shafts to a depth of about 
60ft. The lode on the surface is about 18in. in width. 

Martinis Spring Mine, Block 312, has been opened up to about 
50ft.; lode said to have been 25ft. in width carrying good bunches . 



38 

of copper on, tome of wbich is rapcnled 9» ^^ieldiiig ^ p«r cttkt.. 
copper. 

Ndfra Tarra Copper Mine, Blocks 118 and 119.— Opened up to 
a depth of aboat 30ft., large well-defined lode running north-east 
and south-west, and dipping to the north-west. Lode carried copper 
at the southern end and lead at the northern. Some good ore said 
to have been obtained previous to 1865, when the mine was 
abandoned. 

G walla Copper Mine, Blodcs 140, 14, etc.— Two parallel lodes 
striking north-east and south-west^i and dipping to the south-east. 
Several shafts have beea put down on the property, the deepest to 
about 200ft., and a lot of work is said to have been done. No par- 
ticulars are available, as the property has been abandoned for years. 
(This mine! is now beings re-opened.) 

Yankee Crossing Copper Mine^—SmBll but rich shute of ore 
said to liave been worked here to a dfepth of 40ft. 

OAKASEB. 

While Peak Copper Mine, Block 4.— Abandoned since 1858; 
bunches of rich ore said to have been obtained. 

Gelirah Copper Mine, Block 328.— Two parallel lodes on the 
block, of these the eastern carries copper ore and the western lead 
ore. The copper lode outcrops for a distance of about 900ft. and 
has been opened up for a depth of 120ft. A large amount of ore 
is said to have been taken out prior to 1S72, when the mine was 
abandoned. 

GBRALDINE. 

GerttLdh^ Copper Mine, M,L, 10 and 11.— Th^ deepest workings 
are down to a depth of 150ft. and a lot of work has been done. 
The lode is said to have been very, large, with pockets of good ore. 
Ore sent away la 1900 yiekied 28 per cent, eopper. Since 1899 the 
amount of ore raised from this property as reported to the Mines 
Department is 136.50 tons, valued at £1,992. There are no records 
of the returns previous to 1899. 

Ouraka Copper If tne.— Opened up to a depth of 60ft. No 
particulars available. 

Henningt Copper Mine,— A few tons, of rich ore said to have 
been taken, oat near the surface from a sanall but rich lode. 

Tambarta Copper Aft?t€.— Prospecting show in 1901. No par- 
ticulars available. 

Gib8pn^9 Copper 3ftn6.— Lfirge low-grade lode has been opened 
up te a depth of about 40ft. Small rich pockets said to occur in 
this lode. 

<2) 
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As no official record was kept of the production from the 
various metalliferous mines in the State previous to 1899, it is prac- 
tically impossible to arrive at the amount of ore produced by the 
various Northampton District mines, as the majority of them were 
abandoned before this date. The following short table, however, 
is available, and the total quantity of ore raised from the district 
and entered for export up to the end of 1898 will be found in the 
table on page 48. 
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'YiNDANOOKA MiKINO DlBTRIOT. 

This district includes Tandanooka, Mt. Misery, and Arrino. 
It is scientifically interesting on account of the occurrence of copp>er 
4»es in seduxen tary rocks which are apparently a southward exten- 
skm of the carbonifwous Irwin River beds. These beds are here 
composed of eonglomerates, quartz girts, sandstones, quartzite, and 
Yoleanic tuffs. They are intruded by a narrow band of granite, 
the outcrop of which is never more than a mile wide and runs 
almost due north and south. On either side of this granite the 
sediments dip more or less greatly away from it. Both granite and 
sediments have been sheared and copper ore appears in the shear 
xones in mica schist (sheared granite), sandstone, and tuff. 

Several copper deposits were worked here many years ago but 
nothing which could really be called mining has been done, and 
nearly all the shows are now abandoned. The following is a brief 
description of the principal ones now in existence. 

Cyprus Copper Mine, M.L. 38. —This is the same as old M.Ls. 
4 & 12, known as Cheyne*s or the Money Mia Mine. It is close 
to the AiTino Railway Station, and from the outcrop of the deposit 
some very rich ore was said to have been obtained many years ago. 
The upper part of the deposit consists of a band of sandstone 
impregnated with malachite, and, at a slight depth, with chalcocite. 
This deposit cuts across the bedding of the sandstone, dipping west 
towards the granite into which it passes at a depth of about 40ft. 
Its character below that depth is not definitely known, but, judg- 
ing from other deposits in the district, it is a shear zone in the 
granite impregnated with copper ore. Within the sandstone the 
deposit is irregular in form and somewhat extensive, as the more 
porous rock has allowed the copper-bearing solutions to diffuse to 
some distance on either side of the true ore channel. A sample 
of chalcocite from this mine gave the following results on assay : — 
Copper, 75.65 per cent.; silver, l9.92ozs. per ton ; gold, 0.054ozs. 
per ton. 

The only output from this mine which has been officially 
recorded is 25 tons of ore in 1899, valued at £300. 

Arrino "Proprietary Mine, M.Ls. 2PP & 3PP. — These leases 
•occupy Loc. 342, and are identical with the mine known variously 
as Giirs or Baxter's. The occurrence of ore here is identical with 
that at the C3rprus Copper Mine. Very little work has been done 
on this property since Mr. Campbell reported on it in 1903, when 
he said :— 

" Baxter's Mine is probably about 5 chains east of the granite. 
Here three shafts have been sunk, with an opencut at the northern- 
most one ; two are 60ft. deep. The strike of the sandstone is here 
15 degrees, and dip 58 degrees to the east, with cross-faces 134 
-degi-ees, dipping 70 degrees to the west. At the new main shaft 
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the depth is 41ft., at whkb level a croflBCiit 21£t. long is being put 
in, the sandstone showing staining of copper. It passed through 
the lode, where a bunch of blaek sulphide of copper was met wi^.'' 
The bearing of the lode is 150 degieee^ and it underiies 60 dogrecs 
to the west towards the granite. Assays of sandstone impregnated 
with carbonates of copper from this mine gave for copper, 9.72^ 
9,89, 22.77, 4.31, 20.85, 4.28, 3.91, and 4.39 pa: cent 

No record appears to have been kept of ore raised from this 
mine. 

Gordon's If «im.— About three and a half miles on the south 
side of Yandanooka Siding, and dose to the railway line — on the 
east side — ^a discovery of copper ore has recently been made. The 
deposit is in the belt of tuff, and so far is only in the prospecting 
stage. A body of ore from twelve inches to three feet in width 
has been exposed in a series of shallow costeens, and this, in one 
place, contains some rich bunches of carbonate and sulphide ore. 
The samples of ore gave on assay results as follow : — 

No. 1. Malachite and ehalcocite.— Copper, 33.16 per cent.^ 
silver, IGdwts. per ton ; gold, 21grs. per ton. 

No. 2. Chalcocite. — Copper, 55.53 per cent. 

No. 3. Cartwnate ore. — Copper, 9.00 per cent. 

The following fi^rin-es show the amount of copper ore raised 
m the Yandanooka district, as reported to the Mines Department 
to the end of 1906 :— 
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PHILLIPS RIVER DISTRICT. 

The rocks of the Phillips River District, as far as examined, 
consist of a series of granites and greenstones similar to those 
found in the Southern Cross and other mining fields of West 
Australia. It would appear from the evidence, and from what is 
known on tlie other fields, that the greenstones are the older rocks, 
and that they have been intruded by the granites, and that these 
in turn have been intruded by a series of granitic and pegmatite 
dykes, and also by a later seties of basic greenstone dykes. 

Considerable sehistosity is noticeable in the main body of 
greenstones at, or close to, their junction with the granite, and the 



87 

same feature k also apparent in plaees in the granite, principally 
in proximity %o the- basio dykes. 

The lodes appear for the most part to oeour within the area 
of the greenstone schists, doee to their juQetion with the STvanite^ 
in some cases they are found right along the junction, greeostonea^ 
forming one wall of the lode and granite the other. When in the 
sehWts tlie Lodee are found invariahly mnning with the foliation 
of these. 

From the description of them, the lodes would appear to con- 
sist of quartz reefs oeearring in nlirrow bauds of highly altered 
schist,* carrying more or less eof^r ore, this usually occurs iu 
iiregulicr-siied bunches or shoots of rid!} ore, both in the quartz and 
also in the lode material (schist) ; a little ore is also usually dis- 
seminated through the quartz. In the oxidised portions of the lode 
this rich ore generally consists of oxides and carbonates of copper 
HI a gangue of oxide of iron ; but at a depth it consists of a mixture 
of mm and copper sulphides, • usually mixed with more or less 
quartz. 

The district can, for the sake of convenience, be divided into 
the three centres of (1), Kundip ; (2), Mt. Desmond ; (3), Ravens- 
thorpe. 

KUNDIP. 

Bed, White, and Elite, M.L. 60. — Three lodes have been proved 
to exist on this property containing copper. The main line runs 
abont cast and west, and underlies to the north ; the lode matter 
varies in thickness from 18in. uj) to as much as 12ft., and pro- 
bably averages abont 3ft. The ore is siliceous, but, at times highly 
ferruginous, and eames bunches of blue and green carbonates. 

The other two lodes are from six inches to three feet in thick- 
ness, and consist of quartz and ferniginous lode stuff containing 
oxidfs and carbonates of copper. All the lodes carry gold as well 
as copper. 

From latest reports it would appear that this property has 
been opened up to a depth of slightly over 100ft., and that the main 
lode has been proved in the workings for a length of 400ft., and 
on the surface for 600ft. Assays taken from the bottom workings 
give from 2 to 13 per cent, of copper and loz. to 3 ozs. of gold 
over a width of from 2ft. to 2ft. 6in., the average width of the 
lode throughout is stated to be 2ft. 3in., and its average value 6.3 
per cent, of copper and 42dwts. of gold. Up to the end of 1906 
tbe property has produced 233.02 tons of ore, valued at £1,660. 

Harbour View, M.L. 52. — A strong lode runs through this- 
^>roperty on a bearing slightly east of north, having a fairly flat 
imderhe to the west, it varies in thickness from 6ft. to 12ft.', and 
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has good smooth walls, the surrounding country being a gm^nstone 
schist. The ore is patchy, some very nice bunches of carbonate 
ore being met with in a highly ferruginous matrix; the bulk of 
the ore is highly siliceous, and when low in copper is sent to the 
battery as an ordinary gold ore. The mine is worked for both 
gold and copper. 

Harbour View, Leases 52, 94, have produced to the end of 
1906, 732.04 tons of ore, valued at £5,855. Now indnded in 
Ravensthorpe G.M. Syndicate. 

Omaha Mine, M,L. 132.— This lease adjoins the previous one on 
the north end, and the workings are on the same lode, wHich is 
here six to seven feet in width, and contains some nice oxide and 
carbonate ore. The property has produced 9.15 tons of ore, of a 
total value of £69. 

Mt. Siennett Mine, M.L, 108.— The lode here runs about north 
and south, with a flat underlay to the east, and is in soft schist 
country, with well-marked smooth walls. It is about 6ft. in width, 
with a vein of from 12in. to 30in. of highly ferruginous matter 
with oxides and carbonates of copper, the balance of it being highly 
siliceous, and very low grade. Both gold and copper occur in 
the lode. 

This lease has yielded 244.68 tons of ore for copper, valued 
at £2,058, the last parcel yielding: about 10 per cent, of copper. 



MT. DBSMOND. 

Elverdton Welcome Stranger, M.L. 139.— The lodes here run 
about north and south, and are close to or along the junction of 
the granite and the schists. On this property there are threo 
parallel lodes all small and generally very siliceous, containing 
small bunches of carbonate ore. Most of the veins are in the 
granite. I'p to the end of 1906, 5.31 tons of ore have been pro- 
duced of a total value of £42. 

Elverdton South Mine, M.L. 168, 106. — This property is on the 
same line of lode formation as the Elverdton. The lode is here on 
a narrow belt of greenstone schist enclosed in the granite, and 
varies a good deal in size, being in one place as much as 10ft. in 
thickness ; it is fairly siliceous, and carries sulphide ore where 
opened up at the 80ft. level ; in the upper levels the ore is red 
oxide and carbonate. Some very rich ore was got near the surface, 
but the bulk of it is rather poor, and would require concentrating 
before smelting. Gold is also found in appreciable quantities. 

Returns— 51.32 tons of ore for copper, valued at £457. Now 
included in Phillips Ri\npr Options Co. 
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KlierUion Mine, M.L. 95. —A lelt of dark higiily-altered seiiiat 
forms the lode matter on this lease and runs about north and south, 
being enclosed in. granite country. The schist in the lower levelf 
csontains bunches and lenses of oopper and iron sulphides which ii 
(be upper levels have become oxidised and formed bunches of ric* 
ore consisting of oxides and carbonates of copper in a matrix oaf- 
sisting principally of oxide of iron. The full width of the lode 
material is appiarentiy about 15ft. The ore on the lower levels 
(sulphide zone) becomes highly siliceous and much lower grade, 
this occurring b^w th« 7(>ft. leveL 

The same lode has been opened up further south where the ore 
body is from two to four feet in width but not too regular in value. 

The picked ore from this property is excellent smelting material, 
but the seconds have a highly siliceous gangue. 

Has produced up to end of 1906, 2,946.02 tons of ore for 
copper valued at £22,657 ; last yield averaging about 12 per cent. 
copper. Included in Phillips River Options Co. 

Baden Powell, M,L. 99. —The lode here is in soft schist country 
but is small and siliceous, it however contains some nice bunches of 
feiTuginous carbonate ore, and is also said to carry high gold values. 

Mount Desmond Mine, M,L. 109.— The lode here may possibly 
be the same as that worked on the Baden Powell Lease; it is also 
in schist country and runs about north and south, dipping to the 
east. It has been traced on the surface for about 300ft., and is 
from 4ft. to 5ft. in width. At the south end it is mostly composed 
of quartz, but going north it contains some nice carbonate ore in a 
highly ferruginous matrix. At the north end of the property ap- 
parently this same lode has been opened up again to a shallow 
depth, it is here about 3ft. in width but very siliceous and low 
grade. 

There are two other small parallel lodes on the property also 
containing a little copper ore. Total production to the end of 1906 
was 683.59 tons of ore for copper, valued at £7,560. Now included 
in Phillips River Gold and Copper Co., Ltd. 

P.LJ^>, M.L» 199.— The lode here is alongside a basic dyke pene- 
trating the granite. The ore is in small veins and bunches, and 
consists of carbonates at the surface but turns into sulphide at a 
shallow depth. Has produced up to the end of 1906, 110.85 tons 
of ore, valued at £1,272, the ore raised last year yielding about 20 
per cent, copper. 

BAVENSTHORPE. 

Great Ovemght, M.L. 210 (154).— In the bottom levels of this, 
mine the lode matter is a dark schist with some quartz and' copper 
pyrites and runs up to 6ft. in width; some of the ore is veVy rich 
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and good smelting itiaterikl, espeeiaDy' in the oxidised portion, where 
some very good carbonate ore was obtained in a highly ferrugin- 
ous matrix; a greait portion of the iode is highly sificeahs ftnd low 
grad^y and would reqfnire concentration before smelting. Up to the' 
end of 1906 has produeed 76.89 tons of ore of a total value df 
abocit i^OO. 

Last Chance Mine, M,L, 116.— A well-defined lode runs through 
this property on a beioing a* little north of west, underlying fairly 
steeply to the south. This lode is in soft sohisi country with smooth 
clayey walls, and is from 2ft. to 8ft. in width — ^generally 3 to 4. 
Sulphides are making their appearance at water level;, and the ore is 
fairly good (17.18 per cent, copper) and good smelting material. 
The best ore near the surface was carbonate, in a gangtie of brown 
iron ore ; the poorer ore was very siliceous. A second lode also 
exists on this lease, this is about 3ft. wide and highly siliceous^ but 
it contains some faii'ly rich patches of carbonate ore in a matrix 
of iron oxide. 

Has produced up to the end of 1906, 772.40 tons of ore for 
copper valued at £7,230, the last parcels averaging dl)out 16 per 
cent, of copper. 

Last Chance Proprietary, M.L. 200 (120). — The lode on this 
property runs a little west of north, and dips to the west. 

It is in schist country and has been piclced up on the surface 
at intervals for about 10 chains : its full width is nowhere exposed, 
but it would appear to l>e at least 3ft. to 4ft. The best ore is a 
mixture of oxides and carbonates of copper in a highly ferruginous 
gangue fairly free from silica, and occurs in bunches and veins up 
to 2ft. in width; the lower grade ore is, however, fairly siliceous. 
Sulphides began to come in at about 50ft. Has produced 136.69 
tons of ore for copper worth £1,194, the ore being worth 10 to 13 
per cent, of copper. 

Emily Hale Mine, M.L. 124.— There are two lodes on this pro- 
perty, the main one runnino: about north and south, and the other 
about north-west and south-east. The north and south lode is about 
3ft. in width but not veiy well defined, it consists of quartz with 
oxide of iron and copper carbonates, the latter turning into sidphide 
at water level. 

The second lode is also about 3ft. in width and caftries somd- 
nice bunches of ore consisting of oxidd of iron and carbonates of 
copper. Not much work has been done on either line. Total pro- 
duction to end of 1906 is 132.27 tons of ore, worth £1,192, and 
averaging 15 to 16 per cent copper. Now included in Ballaant 
M.L. 206. 



41 

KUmore Mine, MJL 119.^ Several Imes of lode rua throng^ 
tijM property all carrying more or lees copper. The lodes are mofltly 
oxide of iron with bunches of carbonate ore, and are in hard mica 
sehist. The main line has smooth, well*defined walls, and is from 
6ft. to 7ft* in width where opened up; veins of carbonate ore were 
found in this down to about 40f t., where they were replaced by sul- 
phide, some of the veins being up to 15in. in thickness. The ore 
would require handrpicking and concentration before smelting. 
Seventy -two point seventy-eight (72.78) tone of ore produced for 
copper valued at £532. 

Federal Mine, M.L, 131.— The lode here runs about north- 
west and south-east through a mica schist, and is from ISin. to 2ft. 
in width ; it carries some nice bunches of carbonate ore in a 
gangue of iron oxide, but the bulk of the ore is very siliceous. 

There Js also a second lode on the property consisting of dense 
reddish-brcwn hematite, carrying a small amount of copper car- 
bonate ; this lode is about three feet in width, and apparently too 
low grade to be of much use as a copper deposit, but the iron- 
stone would probably prove useful as a flux. The property hah: 
produced 8.67 tons of ore of a total value of £53. 

Mt. Allan Mine, M.L, 31. — A large lode of dense brown 
hematite has been opened up here, carrying at a slight depth a 
large amount of iron pyrites. 

Mt. Benson Mine, M.L. 175 (late Kingston Mine, M.L. 143). — 
There are several lines of lode of varying sizes and value on this 
property, running through schist country on a bearing nearly east 
and west. The western lode is small and very siliceous, but some 
nice bunches of ore were obtained near the surface, these consist- 
ing of carbonate of copper and iron oxide. The west lode is 
also mostly qnartz, with bunches of good fluxing ore ; this lode 
also carries good gold values. Several small parallel veins, con- 
taining a little copper ore have been exposed between the two 
main lines, but no work has been done on them. Up to the end 
of 1906, has produced 689.69 tons of ore, valued at £4,578, the 
la«t parcel averaging 10 per cent, copper. Now included in Phillips 
River Gold and Copper Co., Ltd. 

Mt. Benson Extended, M.L. 195.— On the same lode, or a 
parallel one, as the Mt. Benson ; not much work done, but some 
nice bunches of oxidised ore have been obtained. Production to 
end of 1906—2.65 tons of ore, valued at £21. 

Bio Grande (adjoins the Benson). — Main shaft down 75ft., 
and a crosscut at 60ft. is said to have cut a lode 12ft. wide carry- 
ing fair copper ore ; a winze from the bottom level is in ore worth 
about 8 per cent, of copper. 
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Mary Mine, M.L, 7. — ^Thcre ate several linte of • lode * on thw 
•lease, the principal one being near the western bonndary. This 
lode is from four to five feet wide, with good walls, and rnns 
nearly east and west) underlying steeply to the north. Lenses and 
bunches of carbonate oi'e mixed with oxide of iron occur through- 
out this lode to a depth of about 20ft., when they are replaced by 
sulphide ore. The general quality of the ore is good fluxing ma- 
terial, but parts of it are very siliceous. Several other lines of 
lode have been opened up, these varying a good deal in size, but 
being generally smaller than the main line, they are mostly 
highly siliceous, but contain some nice bunches of mixed sulphide 
and carbonate ore in a gang^e of iron oxide. The water level is 
about 80ft., the water being salt. Production to end of 1906 is 
768.42 tons of ore for copper worth £5,492. 

McMahon Mine, itLL. 123. — The ore which has been raised 
from this property is oxide of iron with oxides and carbonates of 
copper ; the poorer ore is very siliceous. The total ore produc- 
tion from the lease is 5.02 tons, of a total value of £38. 

Mt. Cattlin Mine, M.L. 15. — A fine strong lode runs through 
this lease on a bearing a little north of east, having a slight under- 
lay to the north. The surrounding country is greenstone schist, 
and the lode consists of a highly altered band of the same ma- 
terial, carrying veins and masses of copper ore. At about the 
40ft. level the lode was about 10ft. in. width, with veins of good- 
grade copper ore from one to four feet in width ; at times much 
quartz is present, and this, tliough low in copper, is said to carry 
good gold values. About 150ft. further east the same lode is 
opened up again, and at the 50ft. level is 14ft. in width, with 
three to four feet of good copper ore on the footwall side, and 
about 8ft. of quartzose ore cari-ying a little sulphide and carbonate 
ore on the hangipg wall side ; this portion of the lode also carries 
some free gold. At about 100ft. the lode has become much more 
siliceous, and carries a good deal of copper pyrites, and is said 
to also carry about lOdwt. of gold. The average value of the ore 
is here said to be six to eight per cent., which is rather low, as the 
sulphide is generally finely impregnated through dense hard quarts. 

Later reports from this property state that the stopes above 
the 100ft. and 200ft. levels are in ore eight to nine feet wide, 
carrying three to six per cent, of copper and 3dwts. of gold. Dur- 
ing February of the present year 937 tons of ore were smelted for 
43.43 tons of copper and 190ozs. of gold. There are said to be 
about 670 tons of ore on the dump worth from four to five per 
cent, of copper. 

Production to end of 1906 was 1,545.32 tons of ore for copper, 
worth £9,362, the ore averaging six to seven per cent, copper for 
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the last few parcels. Included in PhilKps River Gteld and Copper 
Co., Ltd. 

Andante Lease, M.L. 207 (61). — On the same line as the Mt. 
Cattlin. The ore is very siliceous, and poor in copper values ;; 
gold contents of stone said to be from lOdwts. to 39dwts. Not 
mueh woxt done. 

Grimsby Mine, M.L, 110.— The lode on this lease also runs 
nearlv east and west, and consists of a belt of highly altered schist 
some three to four feet in width. The ore occurs throughout this 
in banches, sometimes up to ten feet in thickness ; it consists prin- 
cipally of copper pyrites, and is often very rich, but would require 
sorting from the lower-grade lode stuff. 

Ore production to date is 5.85 tons of ore of a total value 
of £34. 

Marion Martin Mine, M.L. 16.— Two east and west lodes about 
200 yards apart have been opiened up on this preperty. The more' 
important one of these is from three to four feet in width, and 
carries bunches and veins of rich ore up to 18in. to 2ft. in thick- 
ness. This in the lower levels is mostly iron and copper sulphides, 
and in the upper is oxide of iron and carbonate of copper. This 
nch ore occui*s in short shoots, and the lode between them is too 
low-grade to be of much value without concentration. 

Production to end of 1906 is 865.69 tons of ore for copper 
valued at £6,650. Included in Phillips River Gold and Copper 
Co., Ltd. 

Sunset Mine, M,L» 115.— Here a lode some six or eight feet 

^ ^idth has been opened up; this carries veins of copper ore from 

^^|n. to 2ft. in thickness, and consisting of a highly siliceous iron 

o^ide with carbonate of copper. At a little depth the ore becomes 

•jQartzoee with sulphides of iron and copper. Not much work 
done. • 

Has produced up to the "end of 1906, 477.76 tons of ore for 
^Ppep worth £3,109, the ore carrying about 7 per cent of copper. 

Surprise Mine, M.L, 114.— On this block there is an east and 

j^^ lode running through greenstone schist country, apparently 

. ®® to its junction with the granite j tllis lode is from three to 

^Qet in width, and contains veins and bunches of copper ore 

^ to 20xD. in width ; this ore consists mostly of carbonate of 

o J^J*^r mixed with iron oxide, and is said to average about 20 to 

P^r cent, copper. 

^ This lease has produced up to the end of 1906, 396.07 tons 
^^^^!re for copper, valued £2,947, the ore averaging about eight 
^^ cent copper. 



Mosaic, M,L. 237.^Th«re is a.veiy large "formation" on 
this property, aud in this is a small vein carrying rich fahloi« 
(arsenical and antimonial sulphide of copper) ; this carries high 
silver valoes, results up to lOOozs. per ton being obtained. Very 
little work has been done. 

Production to end of 1906 is 53.48 tons of ore, valued at £310; 
and 1.67 tons of ore for a return of .19 tons of copper. 

J. Beck's show^ about a mile to the north of the Mosaic, is said 
to contain a lode 15in. in width carrying 23 per cent, of oopper. 

The Hillsborough is reported to have at the 100ft. level a 
lode l3ft. wide, from which ore carrying 14-15 per cent, copper 
and 3ozs. of gold can be obtained. 

WEST RIVER. 

The cupriferous bdt is said to here ran about east and west, and 
to consist of weathered granite with bands of ironstone and schist 
and occasional deposits of ironatone and linMBtone. The lodes ran 
about north and south. 

Copper, BTtw^.— The lode here has been opened up to about 
150ft. and consists of a large quartzose reef carrying good values. 
The lode is the full width of the shaft, viz., 4ft. to 5ft., but its 
width beyond this has not been proved. The drive at the 150ft. 
level shows the lode^ to have an average width of about 2V^ft. and 
to be worth about 15 per cent, copper* 

A second parallel lode exists on the lease; this is about 2ft. 
in thickness on the surface and highly ferruginous. No work has 
been done on it. 

The Boo we;-.— Parcels sent to Wallaroo gave a return of about 
20 per cent. 

Myrtleford,—The property is said to carry two lodes, a north 
and south one and an east and west, or cross lode. The main line 
is traceable for a length of 600ft. and has an average width of 4ft.> 
and is said to carry 7 per cent, copper and 5dwts. of gold. A shaft 
which has cut the lode at 45ft. shows it to be 5ft. in width, carrying 
good sulphide ore. The second ore body is about 18in. in width, 
composed of ironstone candying some carbonate ore. 

Rule <t Benjamin have a property to the east of the Myrtleford, 
and small paroels sent away for treatment gave 17.20 per cent 

copper. 

Last Adventure (to the south of the West River).— Two dis- 
tinct well-delined parallel lodes are said to run through the property, 
aud a cross course is visible at the south end; this cross course ha» 



beeiv opened up* for a few feet and shows about 18in. of ironstone 
fonnttion carrying lin average value of 8 per cent, copper. Of the 
two main lodes tbe western has been opened up for about 20ft. in 
depth and consists of about 5ft. of formation carrying about 16 
per cent, copper, mostly as carbonate; tbe second lode is about 30ft. 
further east, and where opened up is about 4%ft. in width, carry- 
ing bunches of ore containing 25 per cent, copper. 

Rdvensthorpe Gold and Copper Mine. — On this lease there is a 
small quai-tz and ironstone lode running a little to the east of north. 
This contains suiall bunches of ore consisting of oxide and carbon- 
ates of copper in a gangne of oxide of iron. 

Tbe total returns from the leases at the West River up to the 
end of 1906 are 14.50 tons of ore, of a total value of £189. 

Copper ore is reported as having been obtained from this 
locality. 

Un>DI«£ MT. BARREN. 

Ooppjer ore is reported to have been obtained here but no par- 
ticulars are available. 

The following tables show the result of assays made in the 
Departmental Laboratory during the past few years of samples of 
ore from the Phillips River District:— 



I'ablb I. 



No. 


Locality of Sample. 


Copper, 
per cent. 


Silver, 
per ton. 


Ck>ld, 
per ton. 








Ota. dwts. 


dwta. gre. 


2227 


KingBmiU and Martin, Ko. 1 


30*48 


19 


7 7 


2228 


Do. do. No. 2 




27 26 


1 9 


3 6 


2229 


Do. do. No. 8 




27-72 


2 10 


1 16 


2230 


Do. do. No. 4 . 




4297 


3 


1 15 


2231 


Mt. Cattlin 




38-43 


5 17 


4 


2232 


Dr. Jameeon 




24-60 


5 9 


19 


2288 


Allan BrOB., Oxides 




26-18 


2 2 


19 


2234 


Do. Clean Sulphides 




2618 


1 6 


Trace 


2235 


Kingston, Oxides 




32-70 


1 9 


9 19 


2236 


Garritty and File^ood, Main Lode 


26-48 


1 19 


6 12 


2237 


Do. do. Spur off Main Lode 


3310 


6 


19 


2238 


Do. do. North Lode 


38-73 


2 5 


1 15 


2239 


Do. do. Heavy Sulphide 


1-98 


19 


Trace 


2240 


Garritty and Hammond 


33-49 


2 9 


Trace 


2241 


Allan foos.. Sulphides ... 
Savensthorpe Mine 


• • « * • 


... 


Nil 


Trace 


2242 


1 • • ■ • ■ 


• • • 


Nil 


3 12 


2248 


Dunn Bros. 


■ • • • • • 


• • ■ 


mi 


NU 


2890 


Floater Mine, Typical Quartz 


» • • • • • 


NU 


1 3 


387 2 



ft 



6666 f 666n6> 






hhJ 



bob j!.^ 
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The CoUowing is a list cf the Uaaea in the Phillips River Dis- 
trict irhioh haTe pMwIuced oopper ore during the last few.3raar89 but 
of which no official particulars are available:— 



Octttw. 


Name aod irajubdf of LaJ4e. 


Tons of Ore. 


Value. 


Kuidip 


Alioe Katy aM.L. 99... 


8-02 


85 


Do. 


Christmas Gift 184 ... 


29-40 


226 


Do. 


Harbour View North 81 


155 


28 


Do. 


Africl97 


6-02 


39 


Do. 


Hela20G 


18-86 


24r*> 


Du. 


Lone Star 242 ... 


3-90 


40? 


Do. 


Australia 149 


1648 


168 


Do. 


Mt. Pleasant 180 


3-92 


30 


Ht. Desmond . . . 


Addie2d2 


513 


(1 01 tons copper) 


Do. 


Blue Spec 238 


11-83 


(1*48 tons copper) 


Do. 


C.I).C. 180 


36-60 


282 


Do. 


Fairlie266 


•84 


13 


Do. 


Beeurrectio]] 234 


IJO 


7 


Do. 


\J m^mt • #*• ■•• ••■ 


667 


50 


Do. 


Winter and Love P.A. 33 


8-38 


192 


Do. 


Sundiy Leases 


21-30 


177 


Do. 


British Flaf? 174 


20-7S 


249 


Do. 


Desmond 185 


14-16 


134 


Do. 


Mt. Garrity 173 


1501 


165 


Do. 


BioTintol58 


6-50 


59 


Do. 


Welcome Stranger 169 


12 77 


92 


Do. 


Marnoo 104 


4-25 


58 


Do. 


Mountain View 107 ... 


9-50 


194 


Do. 


Voided Leases... 


400 


56 


BaTonsthorpe ... 


Ballarat 206 (and 124)... 


64-81 


(7*64 tons copper) 


Do. 


Birthday 215 


628 


46 


Do. 


Contest 106 


512 


29 


Do. 


Grafter 202 


8-79 


^57 tons copper^ 
(-34 tons copper) 


Do. 


Last Chance Extended227 


2-56 


Do. 


New Moon 204 


23-71 


(2*63 tons copper) 


Do. 


Fuzzier 219 


12-44 


94 


Do. 


Who Can Tell 221 


1-45 


(-16 tons copper) 


Do. 


Copper Horseshoe 187... 


13-65 


100 


Do. 


Blue Ribbon 176 


11-35 


88 


Do. 


Duke of York 177 


1-81 


6 


Do. 


Puzzle 189 


32-94 


235 


Do. 


Turn of the Tide 166 ... 


4-21 


13 


Do. 


Nil Desx>erandum 133 ... 


4-26 


17 


Do. 


Zealandia46 


58-86 


538 


Do. 


Sundry Claims 


56-62 


373 


Do. 


Voided Leases 


6419 


366 


Weet River ... 


Sundry Claims 


14-50 


189 



The following table shows the total amount of copper ore re- 
ported to the Mines Department since 1899, and to the end of 1906. 
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<iVevious to 1899 thert are no of&dal returns given beyond thoae 
of the CiortoaxiB Dei^arfcment, ebowing the quantity of oie entered 
for export) : — 
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TIN. 

The only oie of tin which has been worked in the State hi 
cassiterite, of which the following is a brief description : — 

Cassiteri^ (Tinstone, Black tin, Stream tin, Lode tin). — 
Oxide of tin, SnO,. Metallic tin, 68 to 78 per cent. Crystallisod, 
luasfiive, or in rolled grains. Black, bine-black, brown, red, or 
grey; translucent to opaque. Hard (6 to 7), brittle. G.y 7.0, f, 

Tin oxide is, however, also a constituent of several well-defined 
miDeral species which constitute ores of tantalum, q.v. p. 106. The 
amount present in these is, however, small and unimportant com- 
meieially, varying from a mere trace up to at most two per e^nt. 

Tin ore has been smelted from several localities in the State, 

Moolyella, Coogiegong, Old Shaw (Eley's Well), Green's Well 
(Mt. York, Chingamong), Wcdgina, Stannum, Mill's Find, (North- 
West) ; Greenbushes, Nannup (Smithfield), (South- West). 

Further, tin oi^e has been reported to occur in greater or less 
quantities in river sands at— 



Dirkioii of tho state. ! 



Ceutxe. 



Nfti ore of Occurrence. 



Kimberley 


Head of Bow Biver 


Stanniferous black sand. 


Do. 


Head of Lennard Kiver ... 


do. 


Korth-We«t 


Mt. Francisco 


Detrital cassiterite. 


Do. 


Thomas River 


Stream cassiterite. 


South- West 


Brookton 


, do. 


Do. 


Darkan 


do 


Do- 


(Jordon River 


do. 

1 



Most of these reported dLscoveries lack confirmation. 

The discovery of tin at Greenbushes was the direct outcome 
of an of&dal inspection of the Blackwood District by Mr. E. T. 
Hardman, th^n Gk>vemment Geologist. During this trip he was 
aceompanied by a Mr. D. W. Stinton, to whom Mr. Hardman 
suggested the probable occurrence of tin ore in the locality. Mr. 
Stinton^s subsequent searches for that mineral were rewarded in 
1888 by the discovery of a rich lead of stream tin ore in Bun bury 
Gully, near the site of the present State Battery at the south 
end of the Greenbushes field. A large number of leases were 
taken up, but in the absence of any labour conditions, were for 
some time held speculatively, and but little done to develop the 
deposits. By 1891, however, mining was being vieorously pio- 
secuted, for in that year the output of the field amounted to 204 
tons of concentrates. 
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The discovery of gold in many parts of the Pflbara field ia 
1888 and 1889 led to vigorous prospecting of the whole of this 
part of the State, with the re^ilt tha;t tin ore was detected in many 
of the streams lying between the Yule and Coongan Rivers. Tho 
most important, at the time, of these discoveries was that of the 
Old Shaw, or Eley's Well. Several causes operated against the 
working of theise deposits at the time, viz : the ease with which 
alkivial gold was to be obtained in the district, the restriction of 
the size of a tin claim within a goldfield to that of a gold daim, 
and finally the great cost of transporting the ore to the coast and 
thence to the tin smelters at Singapore or Sydney. These diffi- 
culties were subsequently overcome, and in 1893 over 5Q tons of 
black tin were raised at Eley's and exported. 

No further localities were opened up till April of 1899, wlien 
extensive alluvial deposits were first worked at MoolyelLa. In 
August, 1900, payable stream tin was located at Cooglegong Creok, 
and in 1902, lode and stream tin at Stannum, and subsequently at 
Wodgina. In 1905, tin was discovered at Green's Well, and in 
1907 at Nannup (Sraithfteld), to the south of Greenbushes. 

Description of Tin Fields and Mines. 

MOOLTELLA. 

This field was geologically mapped and reported upon by the 
Government Geologist in 1904. The results of his investiga- 
tions appeared in Bulletin No. 15 of this Department, and fron! it 
the greater part of the following description has been taken : — 

The tinfield occupies some rugged granite hills lying at the heads 
of several small tributaries of the Coongan River, and near the centre 
of a mass of intrusive granite about 30 miles square. No definite 
age can yet be assigned to this rock. At Moolyella it is traversed 
by several north and south quartz reefs, and by numerous pegma- 
tite veins parallel to them. It is the latter which are the original 
matrices of the tin ore. These pegmatites consist very largely of 
albite, but contain also quartz with minor amounts of garnet and 
muscoyite. A typical piece devoid of cassiterite had the following 
composition : — 
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These pegmatite "lodes'^ have only been worked to a very 
rfi^t extent for tin, so that no judgment can be formed of the per- 
centage of metal contained in them, nor is their neglect an evidence 
of extreme poverty, since the field is entirely without crushing 
facilities, and alluvial ore is still abundant. Such deposits too are 
evidently due to deep-seated causes, and in all probability extend 
to great depths. The tin in them is mostly coarse-grained, " 

A large quantity of residual tin ore, derived from the decern- 
poation in situ of the tin-bearing pegmatites, occurs all over the 
field. This form of ore is very ragged and angular [5403], Some 
very good prospects were obtained by Mr. Talbot, the Field As- 
sistant, by dryblowing the surface debris along the face of an. 
ahnost horizontal pegmatite vein occurring about 16 chains west 
of the Independent, M.L. 45. Careful search along the outerop 
of the vein resulted in finding tin in the rock itself. 

Almost the whole of the ore exported from this field has 
been derived from the alluvial deposits. No buried leads indicat- 
ing a past system of drainage radically different from the present 
have been located. All the alluvial ore has been won from com- 
paratively shallow deposits formed in the existing valleys of Mool- 
yeUa, Meagher, and Prospectors' Creeks, and their numerous small 
tribntaries. These deposits, though nowhere very deep, reach in 
places a width of more than 10 chains. 

^Moolyella Creek is the most important yet worked in the 
difitriet, and drains the largest area of country. For about two 
miles and a half of its course, the creek has been held at one time 
or another under mineral lease, but at the present time these have 
ail been abandoned.^' •Moolyella Creek is formed by the junction 
of the waters of Swan Gully, 'Universal Gully, and Tin Gully. 

Swan Gully rises in the very high and rugged country embraced 
within the area once held as Victoria, M.L. 6. It runs in a general 
north and north-east direction until it opens into Moolyella Creek. 
The whole of the country drained by it is of granite, intersected by 
nmnerous pegmatite veins, none of which appear to have been 
worked. The alluvial deposits are only 18in. to 2ft. in thickness 
in the upper portion of the creek, but this increases as the channel 
is followed down. The watershed of this creek embraced six leases, 
and must have yielded a considerable amount of ore. Separate 
records, however, could only be kept of the output during the 
actual tenure of the leases. These records show the following 
totals to date : — 

£ 

Victoria, M.L. 6 1809 ... loOtons... 113 

Swan, M.L. 6 181)9.1900... 26*00 „ ... 1,717 

Udy Voaper, M.L. 13 ...1900 ... 3215 ., 1,862 

Mandalay, M.L. 11 ... 190«J ... I'iO 71 

* Geologieal Surrey BuHetin 15. Perth : By Authority, 1901. 
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All Natioxusy M.L. 7, and All Natious Extended, M.L. 9, were 
early .absorbed into a larf?e lease (M.L. 22) embracing the heads 
of Moolyella, Meagher's, and Prospectors' Creeks. It was owned 
by the Marble Bar Tin Syndicate, included M.Lfi. 2, 3, 7, 9, 4, 8, 
and 14, and yielded in 1S994901, 42.25 tons of ore, valued at 
£2,962. The area embraced by the old M.L. 9 has recently been 
repegged, and is held as M.L. 130. 

. Universal and Tin Gullies pass through similar country to 
Swan Gully, viz. : granite, intersected by pegmatitic veins. They 
tra^'erse JVLLs. 18, 31, 15, 10, 28, and 12, aU of which hare been 
abandoned since 1900. Like Swan Gully, they have yi^ded a large 
amount of alluvial ore, of which a separate record has only been 
kept of a very small proportion. At one point on M.L. 15, a p^- 
matite vein about three feet in thickness crosses the bed of the 
stream and forms a low ledge in the channd over which the water 
drops about three or four feet when the stream runs. About nine 
tons of black tin were obtained from a pocket just belo;w the fjtll. 
The total recorded output of leases in these gullies is :— 

Universal, M.Ls. 10, 12, 15, 18, 31, 1899-1900—51.70 tops* 
£4.380. 

Moolyella Creek, below the confluence of the three previously- 
described gullies, has yielded alluyial tin for some miles ulong itft 
course down to its junction with Brockman's Creek. 

It traversed M.Ls. 33, 25, 23, 21, 20, and 29, all now abandoned. 
To the east of the Government Well (on MX; 25) is an almost 
flat vein of pe^^iatite about three feet in thickness, trending north 
and south, and apparently continuous with that observed in M.Ls. 
12, 10, and 15.' In 1903 a vertical shaft had been sunk 15ft. on 
M.L. 23 (The A 1). It bottomed on granite of the usual type 
after passing through 10ft. 6in. of alluvium. A good deal of 
water was obtained from this shaft, which was used for puddling. 
The average depth of made ground in Moolyella Creek for about 
a mile below this is 8ft., and the width of stanniferous wash varies 
from 15ft. to 60ft. The records of leases on this creek give the 
following returns : — 

O.K. Group, M.Ls. 20, 21, 23, 1899, 1901-103.00 tons, £6,033. 
Three Jacks, M.L. 29, 1900—2.25 tons, £158. 

Brockman's Creek, for about a mile and a half above and be- 
low the junction of Moolyella Creek, is now held as Dredging Claim 
No. 1, which should shortly be on the list of producers. 

Meagher's Gully lies between Moolyella Creek and Prospectors' 
Creek, and has been extensively worked for alluvial ore. The 
gully starts to the north of M.L. 3, and runs northward for about 
half a mile along the west side of an outcropping pegmatite vein. 
It is from this and other similar veins that the ore has doubtless 
been derived. After passing through M.Ls. 4 and 8 it bends 
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sharply to the west, and continues in tliAt direction througiiM.Ls. 
14« 16, 43, and 44, and beyond again. All these lea$es are now 
voided. M.Ls. 4, 8, and 14 formed part of the property held by 
the Marble Bar Tin Syndicate. On Old Sportsman, M.L. 46 (once 
Sportsman, M.L. 16), the tin wash is about 18in. in thickness, of 
which 8in. or lOin. appear to be payable. A thickness of three 
feet of wash is exceptional. The width of alluvium in the lower 
portions of the gully is as much as 10 chains, though the thickness 
nowhere exceeds 8ft. to 10ft. The recorded output of leases in 
this gulfy other than those of the Marble Bar Syndicate's property 
are :— 

Old Sportsman, M.L. 46, 1899-1901—21.10 tons, £1,195. 
Huntsman Group, M.Ls. 43, 44, 1900-02— '32.50 tons, £1,827. 

Prospectors' Creek rises close to the heads of Mouther's and 
Moolyella Creeks, and flows in a general north- westerly direction 
through A.C. 6 and the now-abandoned M.Ls. 3, 2, 61, 60, and 45. 
In its upper portion it flows through rugged hills, and throughout 
passes over granite rocks seamed with quartz and pegmatite veins. 
On England, M.L. 2, is the outcrop of the tin-bearing pegmatite 
whose composition is given on page 50. This vein is in a fine- 
grained mica granite, and is about two feet thick, and contains 
eoarse and fine tin ore, some fragments reaching nearly an inch 
in length. It has been opened up to a depth of 4ft. for a dis- 
tance of 30ft., this being the only instance in which a tin lode has 
been worked on this field. About 40 tons of tinstone were obtained 
from a pocket on the oreek adjoining the vein. Lower down the 
oc^ on Juanita, M.L. 61, a considerable amount of ore was ob- 
tained on the upper dide of a quartz bar. The Independent, 
ILL. 46, still farther down, has yielded, according to records, 16 
tons of ore, rained at £922, all produced in 1900. About one mile 
in length of Prospectors' Gully is now held as A.C. 6, which, dar- 
ing 1906 yielded 127.25 tons of black tin, valued at £14,242 ; 
during 1905 yielded 95.55 tons, valued at £6,876 ; 1904, 5.05, 
valued at £330. 

The alluvial at the head of Prospectors' Gully is very shallow, 
whilst lower down it reaches as much as 16ft. in depth. The stan- 
niferous lead varies from 3ft. to 12ft'. in width. 

Five miles east of Universal Gully is a new lease, M.L. 131, 
which has not yet entered the list of producers. 

The lode cassiterite from Moolyella is quite black in colour, 
and is associated so far as known at present with quartz, albite, 
* very pale pink garnet, and muscovite. The alluvial ore is black, 
or brownish-black, and is associated with quartz, clay, orthoclase, 
albite, very pale garnet, monazite, manganotantalite, and mangano- 
eolumbite. On the whole the dressed ore is very pure. An early 
aaniple from Prospectors' Creek gave 68.1 per cent tin by dry 
cyanide anay. 
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Statistics show that the Moolyella Tinfield has yielded, up to 
the end of 1906, 1,705.19 tons of black tin, valued at £138,562. As 
the whole of the alluvial tin raised during the first year or two of 
the field's history was not reported to the Mines Department, these 
figures, are probably slightly under the actual output of the field. 
A more detailed statement of the output will be found in fche table 
on page 76. With the exception of a negligible amount of lode 
tin raised on England, M.L. 2, the whole of this ore has been derived 
Irom shallow alluvial deposits of recent geological age. Such de- 
posits must now be largely depleted, but there is strong evidence to 
show that tin lodes are numerous in the district, and in at least one 
instance should be well worth crushing. Doubtless with the arrival 
of the railway at Marble Bar only 10 miles distant, a new era of 
lode raining w^ill be inaugurated and a long and prosperous future 
assured to the field. At the end of 1906 the total number of miners 
on the field was 400. 

' ELRY'S or old SHAW TINFIELD. 

This now deserted centre lies in the watershed of the Shaw 
River, immediately to the east of Black Range. Though one of the 
first tinfields discovered in the State no detailed description of it 
has ever been made. From the geological map of the Pilbara -Gold- 
field published in 1906, it is seen that this field lies within an area 
of gi-anite cut by a large intrusion of a basic rock which forms the 
backbone of the Black Range. 

Only four mineral leases have ever been held at this locality. 
Of these, three, M.Ls. 39, 40, a;nd 42, constituting the Singapore 
group yielded in 1S99 and 1900, 6.75 tons of black tin, valued at 
£424. None of these leases are now in existence. Altogether' 
220.79 tons of black tin, valued at £10,530, have been raised, all of 
which has apparently been of shallow alluvial origin. During 1906 
no ore whatever was raised. 

A sample of stream ore [6185] from Farwig*8 Claim in the 
Departmental Museum, is mostly very fine grained and angular. A 
fire assay of it gave 70.1 per cent, metallic tin. With the black 
cassiterite are associated numerous small grains of brown monazite. 

In the Perth Museum there is a fine sample of coarse angular 
and partly crystallised euzenite, said to be from Eley's. Other 
observers have noted this rare mineral as coming from the alluvial 
tin ore of the " Marble Bar District," a term which officially includes 
the Moolyella, Eley's and Cooglegong fields. 

GOOGLEGONG. 

This field also is situated upon a tributary of the Shaw River, 
a little to the east of White Quaitz Hill, and about 10 miles north- 
west of Eley^s. It has been described by the Government (reologist 
who visited it in 1905. It lies close to the western boundary of the 
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gnuiite mass wfaieh ineludes Eley's. the country to the west being 
4weapied by graenstone Bchists. The granite of Coogle^ong is a 
mkaMOds variety which in some places is gneissic, and is inter- 
seeted by numerous veins of pegmatite ^ which have doubtless been 
the original source from which the stream and residual tin has been 
derived. All the tin hitherto obtained from the district," viz., 907.44 
tons of ore, valued at £68,463, '^has been derived from the alluvial 
deposits which have been formed in the existing valleys. So far 
i as has at present been observed, these alluvial deposits do not attain 
I any very great thickness, although their width must in many cases 
i be very great."* In addition to the true alluvial deposits, there occurs 
a fairly large quantity of residual tin ore along the decomposed out- 
crops of the pegmatite veins. 

Some specimens of albite pegmatit^j recently brought to Perth 
hy the State Mining Engineer carry a considerable poiiion of tin- 

I stone, though neither of the two specimens of pegmatite in the 
Departmental collection appear to carry tin ore. One [2027] is 
composed largely of gadolinite, with quartz and albite; the other 
of garnet, albite, and quartz. Monazite also is reported on good 

' authority to have been found in these pegmatites. A sample [2026] 

; of alluvial ore is somewhat coarse in grain and very angular, well- 
defined crystal faces being plentiful. In addition this sample car- 
ries many fragments of monazite and one or two pieces of euxenite. 
A second sample of stanniferous gravel, almost equally coarse m 
gram collected by Mr. Talbot carries black cassiterite with notable 
amounts of monazite and garnet besides some magnetite, quartz, 

I and felspar. 

; At the end of 1906 there were 80 men prospecting and working 

I alluvial oq this field. 

green's well. 

This locality is variously known as Green's Well, Mt. York, or 
Chingamong. Its exact position has not been fixed by survey, but 
it k described as lying 20 miles E.N.E. of Wodgina in about lat. 21 
S. and long. 119E. It would appear therefore to be on the eastern 
boundary of that area of granite which includes Wodgina. Several 
kases have been taken up on this field, viz., those numbered 104, 
105, 111, 112, 113, 114, and 115. Of these the first and two last 
are abandoned, leaving four still in force. This field was originally 
prospected for tantalum, and though tin occurs with the rarer metal 
no output of either has ever been reported to the Mines Department. 

A report of the Acting-Inspector of Mines in January, 1906, 
described the only tin workings in existence at that time in the 
following terms: — 

" Several tin lodes have been pegged out in this locality, but 
little if any work has been done on them." Tantalite was being ob- 

*06oloirical Surrey, BuUetm 23. Perth : By Authority : 1906. Pa«e 74. 
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thieved from a decomposed pegmatUe dy]fe and f po^ allufviAl grcmiul. 
A sample of dreased tin 9^1^ tantaluqoL one [6N3j from Green's 
Well praeented to the D^psirtment by Mr. William Wftlfih asMyed-^ 
metallie tin, 15.62 per cent; tantalie oxide^ 42.39 per cent This 
was coarse-grained ore mostly wai«rwom. 

This field is situated at the north-east end of a rough greenstone 
range rising from an extensive granite plain to the east of the Yale 
River. It was visiteil by the Government Geologist in 1905, and 
very completely described in Bulletin 23 of this Department. From 
this the following description has been taken:— 

The north-western portion of the field is occupied by horn- 
blende roeks, largely schistose, whikt to the south-east lies the large 
area of granite composed of quartz, felspar, and mica (mainly 
muscovite). Between these two main rock masses and occupying' 
a strip of country from half-a-mile to a mile wide, there are a series 
of schists mostly very siliceous and carrying either mica cr hematite. 
These schists are of indeterminate origin, are very much folded and 
faulted, and on the whole have a prevailing dip to the west. They 
occupy with the greenstones a very rugged range which rises to a 
considerable height above the level of the surrounding plains. 

For some distance from the boundary of the granite the schists 
and gi'eeustones are penetrated by pegmatite veins. These are of 
considerable economic importance as they are the primary source 
of the tin and tantalum ores. Unlike other tinfields in the State, 
Wodgina has yielded less allurial ore than lode ore taken from peg- 
matite veins within the schist area. Here they have a rough 
parallelism running north-east, parallel to the lines of foliation, 
though some few run north-west. They seem to be offshoots off the 
main gi-anite mass. They are very irregular both in width and 
underlie, and $ome are more persistent in strike than otiaers. They 
var^' from mere threada to veiiKi ov&c 500ft. in width, and are made 
up of two or more of Ihe following minerals, viz., quartz, muacovite, 
lepidolite, orthoclase, albite, tourmalme, eassiterite, and tantalite. 

" In the ricinity of and along the margins of many of these 
dykes are bands or bunches of tourmaline. In some cases these 
occur only on one side of the dyke, constituting as it were a mar- 
ginal zone either in the dyke or in the adjacent country rock. In 
others the dykes consist largely of quartz crowded with tourmaline 
to such an extent at times as to constitute fully one-third of the 
entire rock." 

" The tin ore appears to be an original constituent of the veins; 
it is, however, so far as observations have at present been carried, 
concentrated along certain lines in these dykes, and does not appear 
to be generally disseminated in minute quantities in the pegmatite. 
The tin occurs in all shapes from minute grains up to pieces weigh- 
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11^ 88 nnieh as 50 or GOlbe/' The casslterite of both Mdes and 
stocams varies from « black opaque mineral to one that is pale grey 
and- Moii'traiuBparenfe; . ^ . 

Afitiml thi offe has Wn obtained from all the gullies and 
wAteieourses over an area of about two miles by one. There is 
however only a very limited area of detrital deposits in the gullies 
and ravines, and saeh are only narrow and in no case of any depth. 
MeCtttiiy's Creek, Otitside Creek, and Two-Mile Creek with their 
tnbiitaries have aU been somewhat extensively worked, yielding by 
^lyblofwing rather coarse tin mixed with more or less tantalite. 
One piece of tinstone with tourmaline [6271] from 0>rilvie*s Gully 
now in the Departmental Museum weighs 431bs., whilst a second 
fngment [6272] of a large erystal weighs 281bs. Detrital ore has 
also been obtained f rcon the surface at the outcrops of the numerous 
pegmatite leeins from which it has been shed. 

Both detrital and lode ore is sometimes black in colvur and 
sometimes dark or pale brown to almost colourless. A sample ojf 
rtream ore [6346] of a very pale to medium tint gave 74.0 per cent, 
tin by fire assay. A seeond sample [6346] of dryblown ore consist- 
ing of tinstone and tantalite coated with brown dust yielded 50.35 
per cent, metallic tin, with 20.85 per cent, of combined tantalic and 
niobic oxides. 

At present 26 leases are in existence at Wodgina, of which at 
least four are he'd as tantalum leases and produce no tin ore; Of 
the remaining 22 only five produced ore during the year 1906, viz., 
iLL 84, Mt. Cassiterite; M.L. 85, Commonwealth; M.L. 88j 
Chamberlain J M.L. 89, Tinstone; and 93, Mt. Cassiterite North. 
In addition there was an output of 3cwt. from Q.C. 7. 

Cassileriie, M.L, 84.— This is the premier mine at Wodgina 
proper, both in point of age and output. The ground was origin- 
aflj taken up by Messrs. A. G. McCarthy and D. Ogilvie in 1902. 
From that time up to the end of 1906, it has produced 37.27 tons 
«f black tin, valued at £3,810. Practically the whole of this was 
taken from lodes. 

The Leaae occupies the highest poftion of the range and is 
<lnined by the tribntai^ies of McCarthy's Creek^ frdm one of which, 
Ogilvie's Gully, a considerable quantity of detrital tin has been ob- 
tained. The greater part of the surface of the lease is occupied by 
flaggy quartzites and ferruginous slates of the type common to the 
district. In the south-west portions of the lease these give place 
to greenstones. A conspicuous feature in the geology of the lease 
is the large number of pegmatite veins which intersect it in a general 
north-east direction. Owing to the small angle of . dip these at 
times present a very extensive outcrop. 

Mbiing operations haA^e been principally confined to what is 
knovn as the main lode, which is situated on the highest portion of 



58 

tl)e grouiid on the noitheru boundary' of the leade^ aeross which it 
passes uiltr M.L« 93, extending:, altogether for some distance aeross 
the surface in a north-east direction. This lode whidi in places- 
contains veins of grey tin, at least lin. to 1^/^in. thick [6468] can 
be traced from the creek which crosses the northern boundajy o£ 
the lease up the side of the hill in the direction of the main shafts 
An opening 80ft. from the creek shows it to be 4in. wide at the sur- 
face, but 2ft. Sin. at tlie bottom. Very coarse angular tin occurs.' 
in the lode along the outcrop. The main shaft was sunk a little to- 
the south of the outcrop of the lode which was tapped by a eroGS- 
cut at 50ft. Here the lode was 8ft. or 9ft. thick, very micaceous 
and showing coarse giey tin ore on either wall. 

A small wedge-shaped vein carrying eassiterite, tourmaline, and 
miea was opened up 500ft. south of the main shaft. Another open- 
cut about 200ft. north-west of the main shaft disclosed a flat p^- 
matite vein with a little tin ore along the footwall. At one point 
on the latter there is a large cross course about 4ft. thick made ap 
of tin, tourmaline, and miea. 

Some work has also been done near the south-west comer of 
the lease where pegmatites carrying a little coarse tin have been 
located ifi an opencut, and again at a shallow depth in a shaft. 

Stream tin has been obtained from the portion of Ogilvie's 
Gully lying within this lease. 

Mt. Cassiterite North, M.L. 93.— This lease lies immediately to 
the north of the last named, from which the main lode passes into 
it. Similar geological conditions prevail here but no details of the 
workings are available. To the end of 1906 the lease produced 
6.12 tons of lode tinstone, valued at £643. 

Commonwealth, M.L, 85.— This lease adjoins the Cassiterite onr 
the south. A small triangular patch of greenstone occupies the 
north-west angle, whilst the rest is taken up with quartzites crossed" 
by peaiTnatite veins. An opencut has been put in along the face of 
a pegmatite dyke 6ft. thick which underlies at a low angle to the 
west. The under surface of the dyke contains a foot or two of a 
mica and tourmaline rock which carries tin, many large crystals of 
which may be seen in it. The total output of dressed ore from this 
lease is 2.95 tons, valued at £348. 

Tinstone, M.L, 89. — This adjoins the Commonwealth M.L. on 
the east. It lies in the heart of the main range, and is drained by 
the two important tributaries of the Two-Mile Creek. A steep 
ravine in which the northern branch flows has been worked in a 
more or less desultory fashion for the detrital tin it contains. The 
lease is occupied by typical iron -bearing quartzites, intersected by 
six distinct pegmatite dykes. One of these, which passes into 
M.L. ?5, is composed mainly of quaHe and lepidolite, with a little 
albite [6454]- 
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The most southerly working on the property is an openeitt near 
the western extremity of a pegrmatite dyke 2ft. thick, which con- 
tiDiies rpand the slope of the hill to a point ahove the month of the 
main tunnel. It miderlies in the opencut at an angle of 35 degrees 
to the north-west, and on the footwall carries a narrow vein of 
almost solid crystalline tourmaline, with which is associated a little 
quartz, mica, and tinstone. In the main tunnel a similar condition 
preyails, viz. : a pegmatite vein, 2ft. 6in. wide, with, in this case, 
stamnferous veins of tourmaline and mica on hoth walls. An 
opencut on. this vein some few feet farther west disclosed coarse 
tinstone associated with tourmaline. 

Up to the end of 1906 this lease yielded 3.60 tons of tinstone, 
valued at £360. 

Chamberlain, M.L. 9S. — This lies half a mile due south of the 
ComnionY^ealth, M.L. 85, and has produced 35 tons of lode tin, 
valued at £60. The tin lode on this ground was discovered by 
traeing the ore found in the creek up the side of the hill to the 
present workings. The lease is in high ground, occupied by iron- 
bearing quartzites, hornblende schists, and mica schists, traversed 
by pegmatite dykes. Operations have been confined to a narrow 
S-shaped dyke cut by two vertical faults. In an opencut near the 
northern boundary there is exposed a total thickness of 8ft. of rock, 
comprising a band of quartz three feet wide, with from 12in. to 
18in. of yellow clayey rock, probably representing the felspathic 
portion of the dyke, and carrying some tia ore. Farther to the 
east the weather^ pegmatite is about five feet thick, and carries 
eoarse angular tin ore. A very good pocket of ore is said to have 
been obtained in this cut. Such pockets would appear to be asso- 
eiated with faults at the point of their intersection of the lodes. 

In addition to the above-described leases, Quartz Claim No. 7 
produced during 1906 a total of 0:15 tons of lode tin, valued at 
£18. Of other leases now held but not yet reporting any output of 
ore to the Department, the following few particulars are avail- 
able: — 

M.L. 110, immediately north of M.L. 93. The creek has been 
worked for stream ore, whilst lode tin occurs in a micaceous dyke. 

M.L. 133 (late M.L. 94) adjoins northern boundaries of M.Ls. 
S4 and 127. Detrital tin has been obtained from two creeks. Ore 
has been located by tunnelling in a lode about three feet thick, com- 
posed largely of museovite and tourmaline. 

M.L. 117 lies immediately west of M.L.s. 84 and 93. An open- 
cut disclosed a dyke 40ft. to 50ft. wide, and composed of quartz, 
orthoclase, and ^bite. Coarse tin occurs along both walls of the 
dyke, and a little shows in the mass of the dyke itself, which passes 
to the south into M.L. 84. Some tons of tin ore were said to have 
been obtained from this opencut by an early prospector. 
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The total output of ore from Wodgin^ proper eannot be stated, 
as the o%;ial records include with it ore obtained from Stannum 
^Lnd MiU's Find. The total output of the entire district up to the 
^nd of 1906. has beau 77.09 tons of black tin, valued at iC7,494. 



STANKUM. 

Staxiniiin, or Eastern Creek, lies ajjout ei^bt miles south af 
Wodg^ina,, on the same rang«> and was the scene of the finjt tifi dis- 
cover}' in tl^is part pf the country. 

The geological structure of this field is similar to that of 
Wodgina, Granite plains occupy both sides of the range, which 
is iti$elf composed of greenstones and greenstone schists with asso- 
ciated ferruginous quaiizites, etc. The greenstones have been pene- 
trated by a large intrusion of a typical acid porphyry, and later 
still both poi'pbyry and greenstones have been cut by pegmatite 
dykes. 

Of the two leases taken up at Stannum only one, viz. : ItLL. 
77 has, according to official data, yielded any tin ore. ^ 

The total output of the locality is submerged in that of 
Wodgina. 

Stannwm, MJL. 77.-^ About two-thirds of this lease is ocoi^pied 
by greenstone aehists, the remainder by intrasive porphyry, whilst 
a large pegmatite dyke with several branches passes through the 
leatse from north to south. One of the branches has been followed 
down from, the surface, and also cut in a vertical shaft. The 
second branch in the lease is a foot thick where it has been opened 
up, and shows tin in the faces. The main dyke has also been' 
worked. It is a foot thick at this point, and contains coarse tin 
ore. It is composed largely of quartz and tinstone, with a little 
albite and mica. A large alluvial flat in the north-west comer of 
the lease has been stripped to a depth of 3ft. or 4ft., and a large- 
quantity of clean angular tin ore obtained from it. 

The total output of this lease up to the end of 1906 is 6.10' 
tons, valued at £461. 

On M.Ls. 79 (Stannum North) and 80 (Comet) tin-bearing- 
dykes of the usual type have been located, but neither lease is 
credited with any output of ora The lack of erushing faeilitie» 
in the district is doubtless respeosible for tius.^ 

MILLS FIND. 

This small field lies about six miles south-east of Stannum, on 
the same liiiQ of country. Some stream and lode tin recovered 
from M.L, 112, Bright Star, and other ground, is included in the 
returns from Wodgina. 
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eSEEKBUSHllS. 



This is the oldest and most important tinfield in the State, 
having been responsible up to the end of 1906 for a total output 
ill 18 years of 5,685.70 tons of black tin, valued at £367,605. 
It is situated in the Blackwood Ranges, in the extreme south-west 
earner of the State, where the abundant supply of timber and 
water are of great value in mining and ore dressing. 

The geological structure of the field is as follows:— The tops 
and slopes of the ridges are covered by a thin compact capping 
of latmte, consisting of a mixture of bauxite and limonite, the for- 
mer nsually predominating. In places a very pure iron ore is found, 
and has been largely used by the Fremantle Smelting Company as 
flu. This laterite is due to the concentration at the surface, by 
capillary upward movement of water solutions, of the alumina and 
iron oxide leached out from the underlying crystalline rocks. Im- 
mediately below the laterite these roclra are represented by clays 
(ieaehed rock), formed in aiit^ and these gradually pass into the 
erystalline ground rock. The main pia^ of the latter is granite, 
foliated in places, and outcropping in the steep sides of the 
nnmerons gullies. It is typically coarse-grained and micaceous* 
Dykes of greenstone, in places altered to hornblende schist cut 
through the granite. Two samples of the uncrushed rock, one 
[7000] from Loc. 991, the other [5198] from Bunbury Gully, are 
both bronzite-diabases composed of plagioclase, augite, bronzite, 
hmnblende, and ilmenite. The primary ore bodies appear to be 
other (1), highly foliated bands of granite (shear zones similar in 
rtnictm* and origin to the auriferous greenstone lodes of Kalproor- 
he) impregnated with secondary cassiterite, topaz, tourmaline, 
etc, ; (2), albitic pegmatite veins or dykes ; (3), quartz-tourmaline 
Teins or dykes. Some veins also of these types exist which are 
not tin-bearing at all. 

The secondary ore deposits are of two types (1), Residuary 
dqyosits, including laterite and residuary clays and sands, repre- 
senting rack decomposed in situ, and in which angular ore occui*s 
in its original position. These are of minor importance. (2), 
True alluvial deposits. The swampy fiats and i:airov/er stream 
bctls are filled with a very variable thickness of true alluvial 
iraterial. Sometimes the alluvial ore is buried to a depth of oOft. 
or 60ft., and in places is of sufficient age to have become consoli- 
dated into a hard conglomerate. Mostly, however, the alluvial is 
nnder 20ft. deep, and is composed of loose sand, clay, or low level 
laterite gravel. It is deposits of this nature that have yielded by 
far the greater portion of the tin output up to the present. Within 
tiie last two years, however, more attention has been paid to the 
lodes, and each month sees the addition of mci-e mines to the li»t 
of those producing lode ore. 
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The detailed description of the mines is best studied in con- 
nection with the drainage system of the district. 

Dumpling Gully.— This is the northernmost watei-shed,, and in- 
cludes an area bounded by lines running roughly south-south-east 
from the railway station to M.L. 388, east of the township ; thence 
west to Norilup Brook, which rises at the head of Diunpling Gully 
at an elevation of about 850ft. The upper part of the Gully is 
occupied by a wide alluvial slope, passing upwards on either side 
into laterite. Farther down the valley becomes narrower and steeper, 
and granite appears on either side of a narrow stretch of alluvium, 
the former passing under the ubiquitous laterite a little way up the 
slope. A narrow belt of alluvium bounded by granite appears also 
in Gibney's Gully, an important tributary of the main gully. 

The most northerly workings in Dumpling Gully were within 
a few chains to the west of the railway station. Here there were 
2ft. or 3ft. of laterite (eon^omerate) passing down into sand, and 
this at a shallow depth into granite. The sand has yielded good 
prospcHrts of angular tin [1281] which must have bad a Kcal orig^in. 

M.L. 218. W.A. Ml. Bischoff (20 acres).— This lies immediately 
South of the North Greenbushes township. Specimens of ore [688, 
689] from this lease consist of a hard ferruginous conglomerate 
carrying a considerable amount of fine and coarse sub-angular tin- 
stone. A third specimen [690] appears to be a much weathered 
granitic rook earn-in g b. little coarse angular tin ore. 

Pi*evious to 1905 this lease yielded 188.35 tons of black tin. 
valued at £11,605. Since that date it has been held by thc» 
W*»stralian Stanneries and the Greenbushes Development Company, 
and the returns lumped with those from other leases. See below, 
under M.Ls. 295 and 35.* 

Claim 671 (4 acres odd).— This lies immediately east of M.L. 
218 ; the official records show an output during 1906 of 0.54 tons, 
£49. 

M.L. 394 (154) North Junction (20 acres).— Near the westerly 
corner of this, under oft. of laterite, two shafts exposed a coai^se 
micaceous gi'anite carrying tin. During 1906, thi« lease repoi'ted 
0.05 tons of stream tin and 0.10 tons of lode tin, of a total value of 
£17. 

M.L. 35, Horan's (12 acres) and M.L. 169 (20), Koran's No. 1 
North (15 acres). — These are now held by the Greenbushes Develop- 
ment Company, together with M.Ls. 218, 272, 287, 296, 375, 3^5. 
They were previously owned by the Westralian Stanneries, and still 
earlier were independently held. Previous to 1905, M.L. 35 pro- 
duced 1SS.35 tons of dressed ore, valued at £11,605. 

M.L. 295, W.A.Mt.Bischof No. 2, Ltd. (141/2 acres approx.) — 
Now the only lease held by the Westralian Stanneries, Ltd., which 

* Vide Introduction, page 16. 
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<mce induded M.Ls. 1, 35, 169, 218, 221, 228, 272, 287, 292, 295, 
299, 310, 347, and 353. 

MJL. 470, Little Wonder (8 acres approx.).— Includes old 
allnvial elaims 760 and 767, and is held by the Nickel-Kramer Tin 
Mining Co., Ltd. This company holds also M.L. 471 and has 
already erected or in process of erection, a considerable amount of 
eroshing and concentrating machinery. In addition, they are re- 
ported to contemplate the "working of much of their property by 
dredging, having parehased the dredge once used to work the allu- 
vial at Coolgardie. The stanniferous material on M.L. 470 consists 
of wash and hard ironstone conglomerate. The output during 1906 
was S.36 tons of concentrates, valued at £900. i 

MX. 375, Glasgow (20 acres), lies a little North of Greenbushes 
township, and covers part of the ground held previously as M.Ls. 
75 and 112. A lode said to be 5ft. wide has been sunk on to a little 
depth. Of two specimens of lode stuff presented by Warden 
Geary to the Museum in 1905, one [6617] from near the surface is 
a p^natite composed mainly of albite with tourmaline, quartz, 
mascovite, garnet, and a considerable percentage of tin ore ; the 
other [6618] from a depth of 30^ feet is a quaite-toormaline rock 
with but little tin. Some very angular ore [2019] collected in 1900 
assayed 66.3 per cent, metallic tin. This lease has been reported 
:o yield up to the end of October, 1906, when it became part of 
the Greenbushes Development Company's property, 1.54 tons of tin- 
iftone, valued at £150. Of this, 1.39 tons were obtained from 206 
ions of Icde stuff. 

M,L. 337, Gladstone (5 acres), is held in conjunction with Claim 
706 (2 acres). It includes part of old M.L. 78, and adjoins the 
township on the north side. Output: — 

To end of 1905 ... 2413 tons ... Jei,912 
1906 ... 8-06 ,, ... 821 



Total 32-21 tons ^,733 



Jf.L. 296, Central (39% aci-es).— Output of ore (alluvial) :— 

To end of 1906 ... 43 15 tons ... ^63,573 
1906 ... 5701 „ ... 6,166 



Total 10016 tons ^89,728, 



Claim 726 (2 acres approx.) is almost surrounded by M.L« 296. 
Ontput:— 

1906 ... ^ ... ... 6 81 tons ... Jg603 

MX, 400, Old Sport (5 acres) adjoins the south-west comer of 
Recreation Reserve 2687. The output during 1906 was 0.6O tons 
of lode tin, valued at £60 from 105 tons of lode stuff. In his 
orijjinal report on Greenbushes, the Government Geologist describes 



tbi3* looality as a sandy flat flanked by laiierite liseR, stanniferoiis 
granite much weathered being encountered at a depth of about 12ffc. 

Locs. 280, 290 (ouce Bishop Giboiey's mine) oecnpies granitie 
and allu\ial groimd at the heads of two tributaries of Dumpling 
Gully. This property has been a most consistent producer from 
the earliest days of the field. In 1890 Mr. H. P. Woodward wrote 
of this property-,* " The most extensive workings on this area, and 
those from which most tin was raised are situated about the middle 
of the area on the south side of a swampy where close to an iron- 
stone ridge a gravelly wash carries about '^^\h. of tin to the dish. 
Further into the swamp there is about 6ft. of sand, which carries 
about loz. of fine tin to the dish Further to the west- 
ward, in a little gully, a gutter about 15ft. wide is being worked by 
a series of shafts and drives. In the sinking there is- from 5ft. to 
6ft. of gravel which is cemented above the wash, and here is from 
1ft. to 1ft. 6in. in thickness often carrying pieces of ferruginous 
sandstone very rich in tin, the whole wash yielding olose up to lib. 
to the dish." 

The rock underlying this ground is a coai'se granite. 

The total output credited to these two blocks by the Statist to 
the IViiiies Department is: — 

Toendofl'X)5 ... Ill 80 tons ... ^9,155 

1906 ... 108-75 „ ... 11,110 



Total ... 220 61 „ ... iS0,265 



This is no doubt considerably short of the real total owing to 
the fact that the statistics have only been kept in detail for a few 
years past. 

M,L, 361, Boronia (20 acres).— This lease is situated at a con- 
siderable distance from any other mine, except Claim 727 which 
adjoins it. It lies about 1^/^ miles north-west of Loc. 289. Its 
output has been: — 

'I'd end of 1905 ... C'Ootons .. ^2406 

1906 ... 6*87 „ ... 638 



Total ,.. 11-42 ^1,044 



Manr other alluvial claims and leases are held and have been 

ft 

held in Dumpluig Gully, but none are credited with any output of 
(ive during 1906, except those described above. 

Williams' Claim, which was the most productive of all in the 
earlv dav.«, was situated clo.ce to the road in the viciuitv of Reserve 
1929, the wash, was from 1ft. to 3ft. thick and was covered by laterite 
and ferruginous sandstone. ' 

* Aunoal General Beport lor the year 1890, by H. P. Woodward, Government Geolo- 

gMt. Perth X By Authari^, 1891. 
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Spring GtUlt^ — Lies to the soulh of Dmnplnig Gully, and Ifte 
it falls to the west into Norilup Brook on a slope of about 200ft. 
to the mile. It is, roughly, two miles long and one mile wide, and 
has from the first been the scene of considerable mining activity, a 
iBTj Urge amount of alluTial tin having been found within it6 
hoimdaries. 

The head of the main channel is on Claim 608, at the south- 
east comer of Loc. 290. After running in a south-west direction 
for three-quarters of a mile it is joined by a second channel from 
the south-east, which rises in a large ti-tree or paper-bark swamp 
lying to the north of M.Ls. 313 and 314. The valley then runs 
west to Norilup Brook through granite covered on the rises by 
laterite. About the middle of the Spring Gully Claim an im- 
portant branch, Mulligans Gully, comes in from the north. Most 
of the tin in this valley has been won from the main stream, Mul- 
ligan's Gully, and the area between the two, which is covered with 
laterite, at times tin-bearing and covering wash dirt and soft stan- 
niferous granite veins. A little alluvial tin has also been obtained 
from the southern tributary and the swamp at its head. On the 
ridge forming the eastern boundary of the gully several well- 
defined lodes have been located, see accounts of the Dixie and other 
mines below. It is doubtless from these and from the stanniferous 
veins in the vicinity of Locs. 289 and 290 that most of the alluvial 
ore has been derived. 

M.L. 471, Mt Plewant (40^^ acres approx.).— Includes old 
M.L. 244 and Claim 652. Held by the Nickel Kramer Tin Mining 
Co., Ltd. The tin-bearing material consists of a wash and an iron- 
stone conglomerate requiring crushing. It has been worked on a 
small scale for many years by opencuts, and by means of 40 or 50 
shafts, which reached bottom at from 15ft. to 30ft. The recorded 
output from this ground is :— 

To en«l of 1905, M.L. 244 ... 36-45 tona ... Je2,995 
1906, M.L. 244 ... 785 „ ... 801 

1906, CL 652 ... 1-56 „ ... 155 



Total ... 45-85 „ ... -83.951 



Claims 608 (22 acres) and 700 (32y2 acres).— These lie imme- 
diately below M.L. 471, occupying the head of the main channel 
of Spring Gully. Outputs : — 

1906— CI. 008 21-90 tona ... ^82,033 

CL700 58-35 „ ... 6,928 

Claim 318 (28 acres approx.), known as the Old Spring Gully, 
or Sinclair's Claim.— This is one of the oldest and most productive 
alluvial claims on the field. It occupies a narrow strip of the main 
gnlly for a length of % mile. The deposit in this claim consists 
of two distinct portions, an upper or "free dirt," and a lower, or 
"stiff clayey dirt." The former was loose and gravelly, being 

(3) 
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composed of fine and coarse qnartz [694, 695] of a somewhat violet 
tinge, and granular structure very typical of Greenbushes. It was 
from one to three feet thick, about 18 to 20 yards wide, and proved 
exceptionally rich in tin. The latter consisted largely of a stifi^ 
white clay [1633] containing irregular bands of fine cassiterite 
associated with garnet, zircon, tourmaline, and gahnite (zinc spinel) 
in irregular grains and well-formed crystals of all shades of green 
[697]. Occasional small pieces of metallic tin are found in the 
wash. These have probably been reduced from surface ore during 
bush fires. In 1890 Mr. H. P. Woodward reported of this claim: — 

'^ The wash carries about 1 lb. of tin in the dish. In some 

places in the head of the gully very rich pockets of wash are met 

with from 6ft. to 10ft. in depth Up to the present about 50 

tons of tin have been sent away, and about as much more will be 
washed out this winter. It is a wonderfully rich claim, and about 
the easiest to work on the whole field«" 

Mr. A. Gibb Maitland considers that a large proportion of 
the stream tin in this claim was derived from the tin-bearing granite 
about the head of Mulligan's Gully. 

Of the actual output of this claim no complete record has 
been kept ; the following figures appear to be the only ones avail- 
able : — 

Previous to 1899 ... 40 00 tons . . . jei,ax) 

1899 21-76 „ ... 2,065 

1900 No returns available. 

1001 7-85 tons ... £386 

1902 5*45 „ ... 368 

1903 14-82 ,. ... 1,041 

J-lK/V ••• ... ... X§ uV ,, >•« X,^/ / 

1905 30 95 „ ... 2,736 

IvOo ... ... ... 2o*oo „ <•• «,ol8 



Total ... 161-97 „ ... jeil,99) 



Claim 758 (6 acres approx.) is situated in Mulligan's Gully. 
Output— 1906, 0.40 tons, £43. 

M.L. 387, Stanhope (10 acres). — On lower end of south branch 
of Spring Gully, includes part of old M.L. 87, Sinclair's. Output — 
1906, 6.53 tons, £704. 

Claim 684 (4 acres approx.) is on the north end of Pi^er« 
bark Swamp. 

In addition to the leases and claims mentioned above, the 
whole of the lower part of Spring Gully and the valley of Norilup 
Brook is held under lease or claim. No output from these havings 
been recorded during 1906 no further reference to them here is 
deemed necessary. 

Co lean Gulhf, south of Spring Gully. \s drained by O.owan 
Brook and its tributary, Moulton Brook, both flowing west and ulti- 
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mately entering Norilup Brook. The upper parts of these streams 
are ooeopied by broad swampy flats surrounded by laterite covered 
rises, bat like Uie others in the district as they proceed farther west 
th^ ran in comparatively narrow rocky ehauneis. Tin mining ap- 
pears to have been largely confined to the upper portions of the 
valley. 

MX, 416 (313), Battlers Hope (20 acres).— Situated at the 
head of Moulton Brook. This lease was reported on by Mr. A. 
Montgomery in 1903. He found that a shaft at a depth of 93ft. 
bad eat a deep lead, the wash being 15in. thick and composed of 
elay and sand carrying a little tin and nimierous large and well- 
rounded boulders of quartz, greisen, mica schist, etc. The bottom 
dips at a low angle to the north-west. The lead was driven on 
where struck but was too poor to pay working. The lease has 
sever been on the list of ore producers. 

Claim 759 (4 acres approx.) on Moulton Brook, a little west of 
M.L 416. Output— 1906, 0.30 tons, £26. 

M.L. 357, Aurora (48 acres) is at the head of Cowan Brook, 
and is held by the Greenbushes Consolidated Tin Sluicing and 
Mining Company. Output (aUuvial ore) :— 

To end of 1905 ... 21*33 tons ... ^£1,826 

1906 ... 40*40 ,, ... £S,8O0 



Total ... 61-73 „ ... .£5,626 



Claims 705 (3 acres) and 734 (8Vi acres approx.) lie imme- 
toitely north of M.L. 357. Output: — 



CI. 706 ... 1906 


5-80 tone 


jBsn 


CL 784 ... 1906 


. I'oU y; 


^167 



Bunhury Gully.— This valley which rises a short distance to the 
south-east of the town falls to the south-south-east at the rate 
of about 250 feet in the mile, and with two branch gullies 
nmning from the west has been the scene of considerable 
activity ever since Stinton's first discovery of tin ore near 
the present Government Battery. Within this valley tin ore 
has been obtained from lodes, from deep leads, and from more or 
less shallow alluvium. The stream ore here is not so pure as in 
the valleys previously described, lodes and leads carrying tantalite 
and stibiotantalite having been located at the head of this valley, 
and these minerals contaminate all the dressed tin to a greater or 
less extent. Near the head of the valley a little water-worn gold 
lias frequently been encountered in the tin concentrates. 

M.L* 369, Enterprise (14^ acres approx.) lies on the main road 
near the head of the gully. It includes a small portion of old M.L. 
140, Acme. In December, 1905, Mr. W. D. Campbell reported on 
this lease which is chiefly interesting as being a producer of tanta- 
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lite as well as tin ore. A more complete description will therefore 
be found on page 113. Output of tin ore— 1906, 2.50 tons, £177. 

Claim 781 adjoins Reserve 1381, Greenbushes Well.— Speaking 
of this ground in 1900, the Government Geologist sa3rs:— " A shaft 
has been put down to a depth of about 12ft. The sinking exposed 
4ft. of modern alluvium, and the remainder a kaolinic rock with 
white mica and tourmaline; the rock is evidently a decomposmg 
granite. A few yards to the west of the lower slopes of the valley 
a 9ft. shaft discloses an ironstone rubble of about 4ft. in thickness, 
resting upon decomposing granite.'^ 

Output during 1906, 0.35 tons, valued at £35. 

Claims 712 and 762, worked in conjunction, lie just south of the 
Greenbushes Well. Speaking of this part of Bunbury Gully in 
1900, the Government Geologist says*:— "Two vertical shafts of 
about 30ft. in depth are connected underground. In the workings 
a well-marked ' tin floor ' underlies at a comparatively low angle 
to the west. The material forming the ^ floor ' loeally spoken of as 
'wash' is about 2ft. 6in. in thickness, and consists of mica, quartz, 
a little tourmaline, and tin. The deposit in all probability repre- 
sents the decomposed portion of one of those tin-bearing: veins by 
which the g^ranite is reticulated. The most southerly shaft on the 
claim, at a slightly lower altitude, has a depth of about 20ft. and 
the * wash ' only about 1ft. in thickness." Output— 1906, 9.55 tons, 
£905. 

Claim 738 (5^/^ acres approx.) is immediately south of Claim 
762. Output— 1906, 4.87 tons, £471. 

M.L. 410, Tairua, includes part of old M.L. 124, Killamey, 
and is situated on the laterite ridge east of the Greenbushes Well. 
A lode has been worked in this property yielding, during 1906, 1.49 
tons of black tin, valued at £165. 

M.L. 389, Esperance Hill (10 acres) includes part of old M.Ls. 
124, Killamey, and 61, Yarana, and joins M.L. 410 on the soutli- 
west. During 1906 this lease produced a little lode tin, viz., 0.15 
tons, of the value of £15. 

M.L. 401, Nil Desperandum, during 1906 treated 137.2 tons of 
lode stuff for a yield of 0.98 tons of tinstone, valued at £104. 

M.L. 382, Dreamland (10 acres), includes part of old M.L. 61, 
Yarana. A tin lode running in a north-west direction has been 
described as occurring under a cover of 3ft. of cement. This lease 
has yielded : — 



To end of 1906 ... 
1906 ... 




1-32 tons 
•85 


• •• 


jeiso 

91 


Total 


• • • 


217 


« • • 


jmo 



* Ajui. Frog-' B«poTt of the Geological Surrej for 1890, p. 1& Perth : By Aatkoiity, 1900. 
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MXs. 73. King Tin (late Nelson) ; 271, King Tin North (late 
Pioneer) ; and 233, King Tin South, (Total area, 40 acres.)— 
These leases are now worked together, but in the past were onee 
worked separately, and later M.Ls. 73 and 233 in conjunction 
as the Nelson leases. Describing this area in 1900, the (govern- 
ment Geologist says : — ** On Kramer's Claim a vertical shaft 34ft. 
in depth intersected a decomposed tin floor of from three to four 
feet in thiekness.The floor has a gradual dip to the south-west. 
The deposit is very rich in tin, the ore being often rounded or 
robangular [1263]. In that portion of the property which lies 
close to the bank of the gully, very sharp bright angular tin [1284] 
oecniB at a very short distance below the surface. The ore must 
have been released from its parent source not far from where it 
is at present found." 

Recorded output from these leases: — 

To end of 1905, M.L. 73 22*40 tons ... £lfi76 

M.L. 271 1-84 „ ... 117 

1906, M.L'b 73,271.233... 8 42 „ ... 789 



Total 82*66 tons ... ^,581 



M.L. 147, Haphazard (20 acres).— In 1900 the Government 
Geolo^st noted the occurrence of a lode on this property under 
three feet of cement. The strike was north-west. A small amount 
of lode tin (0.08 ton) was recorded as obtained during 1906. In 
other parts of the property the residuary sands and gravels have 
heen worked with fair results. Some low-grade concentrates were 
found to be composed largely of quartz, garnet, limonite, magnetite, 
tantalite, zircon, and ilmenite, in addition to cassiterite. Output: — 



To end of 1905 
1906 


7-78 
•08* 


.£468 
8 


Total 


7-86 


^76 



M,L, 393, Lost and Found Morih (includes part of old M.L. 

146, Gleneoe).— The Government Geologist's map of Greenbushes, 
issued in 1900, shows a lode in this lease parallel to that in M.L. 

147. Lode tin was reported as being raised in 1906. Reported 
output :-To end of 1905 (t). 1906, 0.73 tons,»» £85. 

M,L. 374, Lost and Found (includes part of old M.L. 56, 
Amanda). Mr. W. D. Campbell visited this lease in December, 
1906, and reported :— 

"Here a shaft 54ft. deep in kaolinised granite has been sunk 
on a lode composed of four veins or bands of .about five inches each, 
ia a total width of four feet, having an underlay of about 25 
^eg^rees to the east, and a strike of 40 degrees. The formation is 
gneigsic, and slightly ferruginous in places ; no lode mining has 

' ^ — — — . — — ^ — — — ^^ — _— — ^^^ — ^^ — . — , — ■ . . — — I — — - . _ _ — 

* From 20 tons lode stuff. ** From 86 tons of lode stuff. 
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previously been done here. This formation carries crystals of tin 
[6516] and tourmaline, and resembles the lode in the Cornwall 
lease.** I was informed by Mr. Andrew that in the load of tin- 
wash near here a solitary specimen of gold was found, weighing 
iy2grs., at 24ft. depth." 

Output : — 

To end of 1905 ... 0-76 tons . . . ^670 

1906 ... 5-66 „ ... 632 



Totals ... 6*40 tons ... ^6702 



Claims in Elliott's Gully,— This j?uUy is a branch of Bunbury 
Gully, entering the latter near M.L. 374. A good deal of prospect- 
ing has been done along this valley, the walls of the watercourse 
being composed of the laterite which forms the bulk of the water- 
shed. A true deep lead apparently exists in this valley, and has 
been exploited to a considerable extent. 

Claim 219A. (8 acres). — This is Elliott's old claim described 
in 1900 by the Government Geologist in the following terms : — 
" A great deal of work has apparently been carried out upon the 
property at different times. The main working shaft is situated 
near the northern bank of the gully, and has been carried down to 
a vertical depth of slightly over 50ft. To the top of the wash is 
50ft. The * wash ' is a very coarse conglomerate with a very lar^ 
proportion of flat-sided boulders, cemented together in part with 
oxide of iron [1239, 1210]. Tin shows freely in the different 
portions of the conglomerate. The average thickness of the deposit 

is about two feet the floor upon which the deposit rests 

dips at a low angle to the south-east. Directly overlying the con- 
glomerate is in places a fairly extensive deposit of white gritty 
sand, which contains detrital tourmaline." Just to the south of 
Elliott's shaft an opencut showed 12in. to 18 in. of coarse wash at 
a depth of six feet under yellow surface sand and ferruginous con- 
glomerate. The output of this claim during 1906 was : — 16.60 tons, 
£1,639. 

Claim 710 (8 acres approx.) is inunediately west of Claim 219 A. 
Output daring 1906 :— 2.10 tons, £199. 

Claim 683 (6 acres approx.).— Includes old claims 662 and 
682. Lies south of claim 219A., and east of Claim 710. Outpnt 
during 1906 :— 2.70 tons, £255. 

Claim 748 (1 acre approx.). — On west side of M.L. 233. Out- 
put during 1906 :— 1.44 tons, £136. 

Claims 779, 775, 789, 752, 753, 776, and 774 are close to the 
Government Battery site at the junction of Elliott's and Bunbnry 
Onlliess. Tr^ t^ts first found on the field hereabontp, r.nd a*^ tb« 

436 tons of lode stuff crashed during 1906 yielded 5'C5 tone of tinstone, equal to ^*91 
per cent, of metallic tin in the oriipiu^l ore. 
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present time ver>' extensive alluvial deposits are being worked on 
several of these claims. Outputs during 1906 :— 



CI. 779 


60 tons 




^62 


775 


10-66 „ 


• • • 


991 


789 " . 


0-77 „ 




79 


762 


8-50 „ 




821 


753 


7-20 „ 




786 


776 


0-30 „ 




30 


774 


75 „ 




75 



Claims 771, 695, 746, and 750 are in Westralia Gully, a second 
tributary of Bunbury Gully, entering from the west a little further 
south than Elliott's Gully. These claims lie to the east of Hester's 
Spring (Res. 1382). The Government Geologist, in describing 
this locality in 1899 says : — ** The vicinity of Hester's Troughs has 
been the scene of vigorous prospecting. The higher ground to the 
»uth of the troughs is covered with the ferruginous conglomerate 

This deposit prevents an examination being made of the 

underlying rocks, a difficulty which, however, has been partially 
overcome by the prospecting operations. What is known as Wright's 
shaft. . . .on the rising ground to the south of the troughs had been 
earned down to a depth of 28ft. vertically below the surface. The 
anking showed : detrital conglomerate, 5ft. ; sharp gritty sand, 
9ft.; tin-bearing wash, 1ft. The bottom has a slight underlie to 

the uorth-east In the vicinity of the shaft several very large 

pieees of angular tin, one weighing about 31bs., have been discovered 

the tin cannot have travelled far from its parent source. 

On the flat ground to the north several excavations have been made, 
ud they all unite in giving what is practically a uniform section, 
which consists of from 2ft. to 3ft. of peaty soil, succeeded by a 
^ery variable thickness of white gritty sand, carrying various pro- 
portions of mica and tourmaline." In 1900 the Government Geolo- 
gist described tin lodes as occurring to the south of Hester's Spring. 

The output during 1906 of the four claims in this vicinity 
was:— 

CI. 771 ... 0-35 tone ... ^637 

696 ... U-60 „ ... 60 

746 ... 11-85 „ ... 1,176 

750 ... 13-70 „ ... 1,397 

The last-named claim is the southernmost producing property 
on the field. 

Salt Water Gully and Main Ridge.— The leases along the main 
rido;e forming the watershed between Norilui^ Brook and its tribu- 
taries and the upper portions of Hester's Brook are conveniently 
considered in conjunction with the deposits in the latter valley. 
The ridge, which reaches a height of 900ft. above sea level i» 
covered with laterite beneath which in the granitic rocks, several 
important lodes have been worked. 

Salt Water GuUy, through which Hester's Brook flows, rise* 
to the south-east of the railway station and falls to the south-south- 
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east. It receives three tributaries from the west. The first (Sean- 
dinavian Gully) begins a little north of M.L. 116 ; the second 
(Floyd's Gully) rises in M.L. 383 ; the third (Kelly's Gully) in 
M.L. 182. Tin ore has been obtained from the main gully and all 
three branches. Laterite covers the higher' ground in this water- 
shed; but granite and gneiss appear at the surface in the lower 
parts of the valleys. 

Claim 792.— At the head of the main valley, between the race- 
course and quarry reserve 6714. This isolated claim has yielded : — 
1906, 0.45 tons, £44. 

Claims 744 and 782. — To the south of the racecourse, at the 

head of the first branch of Salt Water Gully. Output during 

1906 :- 

CI. 744 ... 1-47 tone ... Jei44 

782 ... 017 „ ... 17 

M.L. 388, Dixie (24 acres).— On the laterite ridge immediately 
east of the town. It includes part of old M.Tjs. 71, Jeflfery, 156, 
New Zealand Syndicate, and 104, New Guinea. A lode is being 
worked in this property of which specimens from a depth of 120ft. 
are in the Departmental Museum [69981. These show that the 
lode is a pegmatite vein, composed largely of albite, with lesser 
quantities of quartz, tourmaline, muscovite, garnet, and cassiterite. 
Its average grrade can be gauged from the fact that 239 tons crushed 
during 1906 yielded 1.92 tons of tinstone. The output of this lease 
has been : — 

Toendr.fl90o ... 0" 5 2 tons ... £42 
19U« ... 212 ,. ... 247 



ToUJ 2*64 «. ... ^80 



MX. 422, Cornivall Extended,— This lies between M.Ls. 38R 
and 356, and includes part of old M.L. 51. During 1906 it yielded 
0.25 tons of lode tin, valued at £25. 

M.L. 356 (40), Cornwall (20 acres).— This is one of the oldest 
leases on the field, and was the first upon which a distinct lode was 
opened up and worked. As far back as 1900 a shaft 120ft. deep 
had been sunk to cut the lode. Shafts and crosscuts have shown the 
coimtry to be chiefly granite and homblende-biotite schist (altered 
bronzite diabase ?) [6514], whilst the lodes are pegmatite veins 
of variable character. The constituents of these veins are quartz, 
albite, muscovite, tourmaline. At times they are strongly foliated 
C687J. Mr. W. D. Campbell writes of this property in December, 
1905* :- 

'^The old workings comprised several shafts from 60ft. to 120ft. 
depth on the various lines of lode, of which there appear to be 
four in number, striking about 161 degrees, with a westerly imder- 
lay of 84 degrees. The two western lodes at least are in deoom- 



* Annual Report Qeological Surrey for 1905, p. 18, 
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posed gjanite, and either one or two of the eastern lodes are pro- 
bablr in the dark mica schist [6514] showing in the dump of the 
120ft. shaft. Very little stoping appears to have been done by the 
past owners The present owners have been stoping and driv- 
ing from the old workings at 60ft. to the surface of the decomposed 
roek, which is overlaid by about 7ft. of tin wash and gravel. They 
stote that they found rich patches of ore. They have also sunk 
aev^al minor shafts with drives and stopings, and have been well 

satisfied with the mine I inspected part of the workings down 

to 50ft. depth the lodes are somewhat sinuous, and vary from 

ISin. to 5ft. in width, and are approximately parallel, though pro- 
bably not all continuous through the lease." 

A typical sample of slightly foliated ore [Idtf] composed of 
albite, tourmaline, mica, quartz, and tinstone, and collected from the 
damp of the 120ft. shaft, assayed 1.79 per cent, of metallic tin. 
Three bulk samples of similar ore raised in 1900 assayed res- 
pectiFeljO-55 per cent., 8 46 per cent. [1899], and 1-09 per cent. 
Tbe 495 tons of lode stuff crushed during 1906 yielded 5.38 tons of 
tinstone, equal to 0.76 per cent, of metallic tin in the original ore. 

The recorded output of this lease is :— 



1902 

1903 

1904 

1905 

1906 


4- 14 tons 
4-93 „ 
2-33 „ 
11-30 ., 
5-38 „ 


^50 
349 
163 
874 
666 


Total ... 


2808 


... .£2,202 



M.L. 300, South Cornwall (20 acres). — Lies to the west of 
M.L. 356, and includes old M.Ls. 101, 89, and part of 54. lu this 
lease a lode parallel to those in the Cornwall has been worked, and 
near the surface yielded some of the richest lode stuff yet raised on 
the field ; see specimen [40801 in the Geological Museum. Mr. W. 
D. Campbell writes in December, 1905 : — " The main shaft is 80ft. 
deep, and the lode adjacent is stoped from 63ft. to the surface for 
a width of 8ft. from the western side where the schist is more de- 
composed. There is a crosscut east for 78ft., which the owners 

state is tin-bearing all the way the country rock is mica schist. 

Abont 100ft. farther north the lode has been opened up by a 50ft. 
shaft, and is stoped from 50ft. to surface for about 250ft. in 
length." 

Some of the richest ore from this mine [4660] was very mica- 
eeous, being composed of pale-green muscovite, quartz, topaz, and 
very coarse tinstone. A large specimen [7198] from a depth of 
130ft. recently received from this mine shows a compact somewhat 
handed lode composed mainly of albite, with quartz, tourmaline^ 
topaz, and cassiterite; 540 tons of lode stuff from this mine were 
crushed during 1906 for a yield of 4.25 tons of tinstone. 
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The recorded output of this lease is :— 

To end of 1906 ... 14*84 tons ... iJl,071 

1906 ... 4 2ri „ ... 440 



Total .. 1909 „ ... jei,511 



M.L, 383, Great Wonder (10 acres).— Covers part of old 
M.L. 46, Cosgrove Consolidated, and lies south of the ComwaU, 
M.L. 356, and at the head of Floyd's Gully. During 1906 this lease 
reported 0.15 tons of black tin, valued at £12. 

Claim 110 (4 acres approx.). — On the north slope of Floyd's 
Gully yielded during 1906 a total of 0.80 tons of tinstone, valued 
at £80.' . 

Claims 745, 801 (includes old claims 725, 733, 736, 742, 751, 
and 693), 741 and 670 are in the bed of Floyd's Gully. Their out- 
put during 1906 was as follows : — 

CI. 745 .. 4-66 tons ... ^10 

801 ... 2-40 „ ... 260 

741 ... 0-85 „ ... 85 

670 ... 110 „ ... 113 

Claims 648 and 315 are in the bottom of the main Salt Water 
Gully, just below Floyd's Gully. Output during 1906 0.60 tona, 
valued at £57. 

Several recently unproductive leases and claims are situated 
in Kelly's Gully and in Salt Water Gully below the junction of 
the two. 

N ANN UP (SMITHFIELD). 

In his Annual General Report for 1890, Mr. H. P. Woodward, 
then Government Geologist, states that the Greenbushes " line of 
tin-bearing country extends in a north and south direction, and it 
has been found in places across the country as far north Jis the 
Preston River, and south beyond Bridgetown."* In spite of this 
there is no record of any tin milling having been done outside the 
limits of the Greenbushes Tinfiekl, as constituted in 1892, until 
early in 1907. On the 14th March in this year Messrs. G. Gough 
and W. 0. Smith applied for a rewai'd claim at Nannup, or Smith- 
field, eight miles south-west of Bridgetown, and about twelve miles 
south of Greenbushes. 

Mr. H. W. B. Talbotj Geological Field Assistant, visited this 
find a few days later and reported:— 

" The present workings are situated near the eastern edge of 
what is probably the same line of country as that which extends 
in a southerly direction from Greenbushes Tinfield. The geological 
features of the country surrounding the new find are very similar 
to those found at Greenbushes, and consist of crystalline rocks,** 
covering a ver>' large area to the eastward, ferruginous conglomer- 
ate, ironstone gravel, and alluvial deposits. In several places there 

* Anniial Qenenl Beport for the year 1890, by Harry Pai^e Woodwmrd, Go^i^nunent 
Geologist, p. 46. Perth : By Authority, 1891. ** Orauite with dykes of diabam. E.S.8. 
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are ootcrops of pegmatite dykes, which for the most part strike 
in a northerly and southerly direction. These dykes are composed 
principally of quartz and felspar ^ (mainly albite, E.S.S.) ' with 
smaller quantities of mica and. tourmaline. There can be but little 
doabt that it is from some of these pegmatite veins that the alluvial 
tin foand in the prospector's claim has been derived. The wash 
raised from the shafts in the prospecting area consists of boulders 
of quartz of the same type as that seen in the pegmatite dykes, and 
small pieces of tourmaline, embedded in a stiff white clay; and 
oecasional pieces of undecom posed felspar were also found among 
the wash stones. The wash in the shaft accessible is twelve inches 
in. thickness,, and has a slight dip to the south-west. 

"Three-quarters of a dish of dirt washed in my presence 
yielded about half an ounce of tin oxide and seven or eiglit fine 
specks of gold. Underlying the tin-bearing wash there is a fine- 
grained compact sand, showing numeraus particles of mica and tour- 
maline. There appears to be no reason why another layer of wash 
sbuld not be found under this sand, but in all probability a large 
flow of water would be struck before the whole thickness of sand 
was penetrated. 

"At Moriarty and Payne's Claim, about half a mile down the 
creek from the prospecting area, I washed a shovelful of dirt ob- 
t&med from a thin layer of wash about two feet below the surface^ 
which yielded a few grains of tin about the size of a pin's head. 

" The only other claim on which tin had been found at the date 
of my visit was on Hearn and Party's claim, situated at the i^orth- 
west comer of the prospecting area. Ou this claim a shaft is down 
20ft., and at the bottom there is a layer of wash about a foot thick^ 
a dish of which yielded a small quantity of tin and a few species 
of gold. The wash is of the same type as that in the prospector's 
shafts.^' 

A sample of the roughly concentrated tin ore from Go ugh and 
Smith's claim, brought to Perth by Mr. Talbot, had a total weight 
of 31.3 grammes, and was composed of quartz, 9.10 grammes ; 
tourmaline, .35 grammes ; minerals with specific gravity over 3.3, 
21.85 grammes. 

This last (heaviest) portion was made up of cassiterite (4),* 
zircon (3), ilmenite (2), green isotropic mineral, probably gahnite 
(1), magnetite (1), gold (1), and rutile (1). On making a sizing 
test the following results were obtained : — 



A. 
B. 
C. 
D. 


Diameter over 1*0 m.m. 

j» »> 
If *$ 

• 


■ « • 

• • • 

• • • 


... 81-6 »/„ 
417 
171 
96 




1(X)0 







*The Hgvaeeu in bnokete repreBent the relative qaantitiea of each mineral present. 
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The greater part of the tinstone was in grades A and B. It 
formed altogether about 65 per cent, of the heaviest eoneentrates, 
equal to about two-thirds of an ounce to the dish. 

Very little has been heard of this field since March. 



EH 



2 






'^ 



9i 

O 



o 



9 

•g 

s 

a 

2 






O 



a 

I 



1 



II 



«* 






CO 

Si 



I 



8SS9S3£!Si§:S§39SS83SS 



" paoo«c5i:-coa>®8oe«oQ:^rf»2t:^a 

eosot^coxQOO'^ 



;ooaoo«&t<«eQa» 

N M 2^ CC ri i-l 



0>1 



00 



55^cic<iOOTr*co»co<i»oao*£>Q?»aa 
— xoo9r>ie9Mi>coioao«oco^a»<-4 



00 ^ CT 

«5 d 



^ ^ «— ^ W W ,-4 C^ CO cc o t* 



to o -^ kp 04 -^ e^ u3 iH CO oD ob oi ^ cp ip 04 

S . o f- "^ lb -^ ^ t* *• ^ CO t* »b ph CO ip 00 ** '*' 



00 

00 



o 
I— 



CO UO CD to 04 

>o ^ 00 eq oc 

ca ::::::::::::: : ® '^. O 

1^ o 

Sto o io:£ 

S' ^_. i^ Jim. /S^ .A 



t 



s 

I"- 



«t) 



o 0» 
'^ 0» 



^ O I"* l^- 1^ t- ^ 

04 O u: O 00 09 

1-H CO CO 04 oa «-• « 



CO 



^ CO >-4 



o 

CO 

«o 



^t -3^0 kOQiOQ04t>U3 

• ggb-'*o.-H^»-^'^ocooo»o?o:;: 






6> 



6 

91 
©4 



t^ ^ ^ A CO 
00 kO ^ O 04 



00 

CO _^ - ^ _ _ 

CO 00 CO C« X 04 CO 



X 

CO 



I 



S9S 



O) "^ CO A 
»0 CO r-i O 

lO "^ •-« CO ^ "^ r^ 
CD r* 05 1> i-< ^ '* 



xt«»— ir^-HXt^eo 
xx^Qcp<4i»aco 

C0CO'-^t**>XXb- 



04 

s 

X" 
CO 



lO — o »o 



lO O^ 04 

l-- X C4 «0 1-- O 04 



» 



a 
o 



SX — ^ CO 1^ « X 
— • CO o o ^ « -^ 
CO 04 --I •x rH 04 to 



8 



XflbQ — e403-^»OCpl*-«050^«CO^ 
XXXXXXXXX /IXOiOO^Sa 



c 
H 



77 



LEAD. 

The principal comniereial ores of lead and their physical pro- 
perties are as follow : — 

(roJ^o.— Sulphide of lead, PbS. The commonest ore of 
lead : contains 86 per cent, of lead, and generally contains move 
or less silver. Lead grey, metallic, opaque, crystallised with cubic 
cleavage, or granular and massive. Soft brittle. Sp. Gr, 7.5 

Cerussite. — Carbonate of lead, PbCO,. The second most im- 
portant ore of lead : usually found in the upper or oxidised por- 
tions of the lodes. Contains 77.5 per cent, of lead. White, grey 
or greyish black, transparent to opaque, crystallised, granular, or 
nasrive, soft, very brittle. Sp. Qr. 6.5. 

ix^2c9t7c.— Sulphate of lea^yPbSO^. Found in the oxidised 
portions of lodes. Contiiins 68 per cent, of lead. White, tinged 
with yellow, grey, or green ; transparent to opaque: Soft and very 
fettle. Sp. Gr. 6.2. 

PyroBk)fyW<«.— CUorophosphate of lead, Pb CI, SPb, P.O., 
Bot a very common ore, contains 62 to 75 per cent, of lead. Green, 
fellow, or brown. Translucent to opaque, resinous ; crystallised or 
OMsive. Soft, brittle. Sp. Gr. 6 to 7. 

Eariy History of Lead Hlniag in West Aiutralia. 

The first discovery of lead in this State dates back to 1848, in 
»hich year lead-bearing reefs were discovered on the Murchison 
Kver ; specimens from here were received in Perth in August, 1848, 
tod on being sent to Adelaide for assay, were found to contain not 
only lead and copper, but also traces of gold, and one specimen the 
*8»yer certified as being extremely rich in silver. 

The Government immediately despatched a party to the le- 
nity, ander the leadership of Mr. A. Gregory, who reported : 
Mr. Walcott brought in some specimens of galena, which proved 
to be abundant in the bed of the river." 

On the 20th March, 1849, the property was offered for public 
ttle, and was bought by a Perth Company. The mine was named 
ti»e " Geriidine." Messrs A. G^G. Lef roy, G. Shenton, and E. M. 
Habgood were elected trustees of the Company, and Mr. W. Burges, 
^perintendent. The property again changed hands in 1850, and 
^ new company started to erect furnaces, and this year ore to the 
^oe of £55 was exported to England, and during the next few 
years many thousands of pounds' worth of pig lead was shipped. 

Several other mines were opened up in the Northampton dis- 
trict about this time, and some good ore was taken out. Practically 
^ of these pvoperties have now been abandoned for a number of 
years. 

In 1872 rich lead and copper deposits are reported to have 
Wia diaeoverad near Roeboume. 
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About 1871 lead ore was discovered at two places near Cardup, 
and from one of them, known a^ Herbert's Mine, a few tons of ore 
were raised. It would appear that this mine is the one at present 
being prospected under the name of the Mundijong Silver and Lead 
Mine. 

Some years after' this lead ore was discovered at Uaroo and 
other places on the Ashburton Gold fields, and still later, near Derby, 
in the Kiniberley District. Ore is at present being obtained in 
both these dbtriets, but so far only in a small way. 

The following is a list of localities from which lead ore is re- 
ported to have been raised : — 

Kitnherley. — Narlarla Hills. 
-Vorf^- Tr^s^—Roeboume, Uaroo, Westons. 
S outh-JV est.— QerHldine, Narra Tarra, Northampton, Oaka- 

gee, Mundijong. 

The following is a list of localities from which the occurrence 
of lead has been reported : — 



( 



I>i vision. 



Centre. 



Nature of ocottrrenoe. 



KixDberley . . . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
North-West 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Central 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Sonth-West 
Eucla 



Paaton River ... 
Ivanhoe Station 
Hall's Creek ... 
BrockmsTi'a 
Kuby Creek 
Ord River 
Mt. Dockrell 
Andover. . 
Gorge Creek 
Hardy River 
Mt. De Courcey... 
Mt. Edith 
Tambourah 
Warrawoona 
Whim Creek 
Yannarie River 
Horseshoe 

Nannine. 

Coolgardie 

Comet Vale 

Erlistonn 

Menzles ... 

Mnllitie ... 

Mulwarrie 
Pinyalling 

Southern Cross... 

Wilson's Patch... 
Ciirdup ... 
Norseman 



6kklena in quartz. 
Massive carbonate ore. 
Galena in quartz. 

do. 

ao. 
Galena in limestone. 

Galena in quartz. 

Cernssite and galena in quartz gangne. 

Massive galena, 
do. 
do. 

Cerussite in quartzose lode matter. 

Massive galena. 

Small pockets of galena in quartz reef. 

Small pockets of galena in auriferous 

lodes. 
Crocoisite (chromate of lead) in quartz 

reef. 
Galena in auriferous quartz reef. 
Small patohes of galena in auriferous 

lodes. ^ 

Small quantities of vanadinite in auri- 

foious quartz reef. 
Galena in auriferous quartz reef, 
bmall quantities of vanadinite in. quartz 

reefs. 
Small qiuintities of galena in auriferotit 

quartz reefs. 
Small bunches of galena in quartz reef a. 
Massive galena. 
Small quantities of galena in auriferooa 

quartz reefs. 



(ieieral Description of the varioos centres (as far as known) in 
which lead ore has been worked, with such particulars of 
the various mines as are available. 

KIMBERLEY DIVISION. 

KAPLER RANGE (nARLARLA HILLS). 

The rocks of the Napier Range consist of crys^allA .-i lime- 
stoneS; and have been classed by the late Mr. E. T. Hardmin as 
Lowei- Carboniferous. The rocks strike in a north-west and south- 
east direction, whilst the individual beds dip at an angle of about 
20 degrees to the south-west ; the lower or basal beds consist of 
limestone conglomerates containing fragments and boulders of the 
sefaistose and granitic n)cks, which underlie them uncomformably. 

The Narlarla lead leases are situated at the top of the rango 
npon the south side of the Barker gorge. 

The ore deposits consist of two small parallel iron-stained blow.- 
of carbonate of lead about 20 chains apart, whilst the limestone 
fountrv bet^veen is found to contain small stains of carbonate of 
eopper, which apparently give rise to the belief that the lodes ran 
in a north and south direction. 

These blows, upon development, p'-tved to be small veins of 
lead ore, following the bed of the rocks, the caps of which havo 
fallen over, thus making a considerable surface show. 

The south blow, from which some high-gi-ade ore was obtained 
at the surface, was found upon sinking to i)ass into iron pyrites 
with little or no lead at a depth of 8ft. or 9ft. 

The north blow is better defined, aud of slightly greater length. 
The ore at the surface is iron and copper-stained carbonate of lead, 
but this passes rapidly into sulphides at water level (20ft.) : al 
this depth there is a well-defined veil; of <ralena, about two feet in 
thickness, the rest of the lode carrying a consi.ierable quantity of 
aneand iron pyrites. 

There are a good number of tons of fair ore in sight here, but 
the cost of mining, transport, and treiitment is too great to allow 
the deposits to be payable, more esjjeci ally as the lodes give no 
indieation of continuity, either horizontally or vertically. 

The following are the results of assays of samples of ore from 
the Napier Range (Nailavla Hills) ret?enlly umde in the Geological 
Survey Laboratory. 



No. 


Locality. 


Nature of 
Or«. 


Lead. 


Copper. 


Zinc. J Oold. 

1 


8UTer. 


2SS2 


Nurlarla 


Oxide 


42*89% 


4-43% 


4-47% 


per ton. 
3 grains ... 


per ton. 
4'4 ou. 


853 


Do. 


Sulphide ... 


13-94% 


0-42% 


40-83% 


NU 


3*3 OES. 


2854 


Bo. 


Transition 

• 


' 39-a6% 


0^% 


l'M% 


Trace 


6*0 ocs. 
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NORTH-WEST DIVISION^ 

ROBBOUBNK. 

Lead ore is said to have been raised from thl£ district, but no 
particulars about it are available. 

AsHBUBTON District. 

UABOO. 

The rocks of this dijstrict consist of crystalline schists disso- 
ciated with granitic gneiss ; they form a belt of about 50 miles, 
in width, which has been traced in a north and south direction for 
some 150 miles. The granite gneiss apparently rises to the surface 
along the crests of anticlinal folds, along the flanks of which lie 
very much contorted ciystalline schists. These schists often occupy 
basin-like depressions in the gneiss, and are apparently uncom- 
fonnable to the latter. 

The ore deposits of Uaroo occur in the crystalline schists, which 
have a north-westerly strike, and a steep dip to the eastward. The 
ores consist of carbonates and red oxide of copper associated with 
argentiferous lead ores. 

Rainbow Reward Lease, M.L, 3. — The deposit, according to 
report, consists of a copper-bearing quartzite (?) which has been 
faulted, and along the line of which argentiferous lead ores have 
been introduced. Some very nice bunches of ore have been taken 
out from near the surface, and, according to the official returns, 
the property has produced 56.90 tons of ore, of a total value of 
£429 (up to the end of 1906). 

This property has recently been taken up again, and is now 
being prospected by a small company. 

A sample of carbonate of lead ore from near the Rainbow 
Reward was recently assayed, with the following results : — ^Lead, 
61.86 per cent, j copper, 0.18 per cent. ; zinc, 0.77 per cent. ; silver, 
5.4oz. per ton ; gold, 17grs. per ton. 

li^es/ on'5.— Silver-lead ore occurs here in association with the 
copper deposits. 

Table o£ assays made in the Geological Survey Laboratory of 
samples of lead-copper ore from the lit. Stuart District, Ashbiutcui 
Goldfield :— 



No. 



Copper. 
Per cent. 



Lead. 
Per cent. 



SilTer. 
Oca. per ton. 



Gold. 

OU-MTtOB. 



1483 


410 


1672 


1-77 


0*02 


1484 


8-44 


407 


0.68 


0-10 


1486 


7-63 


17-40 


1-69 


008 


1486 


116 


3-67 


008 


OW 


1487 


16-88 


8-92 


0-73 


012 



For results of more assays see page 86. 



* 
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SOUTH-WEST DIVISION. 

Northampton District. 

The milling eentres of Geraldine, Northampton, Narra Tarra, 
Oakagee are fill situated within the Northampton Mineral District. 
The general description of the country and of the lodes is the same 
in each ease, whilst these latter are identical in ntode of occurrence 
with those in which the copper deposits occur^ and in many cases 
both lead and copper are found to occur in the same lode, for a 
geofiral description of which, etc., see page 31, under ^'Copper." 

The following are such particulars as are available concern- 
ing the various lead mines in the Northampton Mining district. 
Mo«ft of them have been abandoned for many years, and tbe par- 
ticulars are necessarily very meagre. 

Geraldine Lead Mine, Block No. 1, 40 miles north of Noith- 
ampton. It was worked from 1857 to 1878, during which period a 
considerable quantity of lead ore was raised and dressed. In the 
very early days smelting was attempted, but this proved a failure, 
so the ore was shipped from Port Gregory. Owing to incomplete 
records having been kept in the past, the exact quantity of ore 
raised from the property cannot be estimated. 

Some extremely rich ore was raised in the early days of the 
mine from a lode said to consist of nearly three feet of almost solid 
galena ; the owners had many difficulties to contend with, however, 
principally the fact that the main shaft was sunk right in the bed 
of the river, and the mine was continually being flooded. 

The general strike of the lode is about north-north-east, with a 
steep underlie to the west; the country being a gametiferous gneiss. 

The lode has been opened up to a depth of 320ft. on the un- 
derlay—about 260ft. vertical— and a good deal of work has been 
done on it. From reports it would appear that the lode, though 
hurger, has decreased considerably in value at a depth. 

Morth Geraldine Lead Mine, Location 4. — Situated about one 
and a half miles east of the Gteraldine. The property was never 
worked to any great extent, and was abandoned about the same 
time as the Geraldine. The workings are only down about 50ft., 
snd the lode is said to have been about 20ft. in width, and to have 
curied on the average about 10 per cent, of galena. 

South Geraldine Lead Mine, Location 9 (about two miles south 
of tlie Geraldine). — This property was abandoned about 20 years 
*go, when the fall in price of lead took place. It has only 
been opened up to a depth of about 60ft., but about 500 tons of 
^^ rich ore are said to have been taken out, taxd the lode is re- 
ported te htive been very high g^de. This propertgr was worked 
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again in 1886, when it is reported to have produced 6.4 teas ol ore, 
of a total value of £44.86. 

Lady Florence Lead Mine, Location 2.— About a mile lower 
down the river than the Oeraldine ; was originally the property of 
the Geraldine Co. There was apparently a large well-defined lode 
in the lease, which was worked from a number of shafts to a depth 
of 60ft. to 80ft. 

Lady Maude Lead Mine, — This property has been worked to a 
depth of about 50ft., and some 60 tons of galena are said to have 
been raised. 

Location No. 7 Lead Mine. — Owned by the Wanerenooka Com- 
pany. It was worked from 1888 to 1890, and is said to have yielded 
about 700 tons of ore. The deepest workings are only down 40ft. 
to 50ft., but the lode is said to have been very rich. 

Two Sisters Lead Mine. — These two leases were originally held 
and worked by the Gkraldine Co., who opened up the lode at various 
points for a distance of about half a mile. The deepest workinii^s 
were from 60ft. to 70ft., and the lode appears to have been from 
10ft. to 15ft. in width, carrying small bunches of rich lead ore. 

Four Mile Pool Lead Mine. — This property was on what was 
probably the continuation of the Two Sisters lode ; only a little 
work of a prospecting nature has been done on it. 

Mary Spring Lead Mtwf.— Originally worked by the Geraldine 
Company. Two parallel lodes have been worked on this block to a 
depth of about 75ft., and apparently a large quantity of ore was 
raised and dressed at the Geraldine plant. 

Lady Tilly Lead Mine. — Very little work has been done on this 
block, but about 120 tons of ore are said to have been shipped 
from it. 

Wheal Lily Lead Mtn^.— Situated about three miles east of 
the Geraldine. There are a number of old shafts on the lease, 
and all the ore has been worked out to the surface, and the shafts 
have fallen in. The lode appears to have been of good size, and 
some nice ore was shipped. 

Northampton (including Oakagee and Narra Tarra). 

Gray's Lead 3fiti^.— Situated upon Freehold Block 29, about a 
mile to the north-east of White Peak Railway Station. The lode, 
which is traceable on the surface for a considerable distance nortii 
and south, has been opened up to a depth of about 40ft, and a 
considerable quantity of ore is said to liave been raised about 40 
years ago. 

Gelirah Lead and Copper i¥mtf. — Situated on Block 328, about 
12 miles north of Geraldton. There are two parallel lodes on the 
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property, the eastern one carrying copper ore, and the western one 
galena associated with zinc blende and iron pyrites. This lode 
strikes north-east and south-west, and dips to the east ; it has be mi 
traced on the surface for a distance of about 600ft., and has been 
opened up to a shallow depth by a number of shafts. A consider- 
able quantity of lead ore is said to have been raised prior to 1860. 
when the mine was shut down ; it was reopened again for a short 
period in 1872. 

Oakagee Lead Mine, Freehold Block 311 (16 miles from (ierald- 
tonK— The lode, which eairies a considerable quantity of pyntes 
mixed with galena, strikes about north-north-east, and underlies 
steeply to the west. It has been opened up by means of two shafts 
40ft. deep, and though it has only been worked on a small scale, 
is said to have produced several hundred tons of ore prior to 1870, 
when it was closed down. The lode is large, but not well defined, 
consisting of hard quartzite and granitic schist throughout which 
were found bunches and veins of galena and iron pyrites. 

McGuire's Lead Mine. — On Block 832, 25 miles from Gerald- 
ton. It was originally opened by the Melbourne and Champion 
Bay Smelting Co., who had works on the lease, but these have long 
since been demolished. 

One shaft has been sunk to a depth of 60ft. and one 30ft., 
and there are also several small pits and trenches, all being on a 
\ lode which evidently carried a considerable quantity of copper 

mixed with the lead. 
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Kohijawanna Lead Mine, about half a mile to the north of 
McGnire's. The lode has been opened up by a series of small shafts 
^d pits, and in places show a nice body of carbonate ore. The 
property was abandoned in 1872. 

Narra Turra Lead Mine, Freehold Blocks 42, 336, etc.— The 

Property formerly belonged to the Melbourne and Champion Bay 

^^ning and Smelting Co., but is now in the hands of the Premantle 

.belting Co., who are at present doing some development work on 

'^ There are said to be several lines of lode on the property, but 

^ost of the work is on the western one. A good vertical shaft was 

^k to a depth of 180ft., and levels put in at 60ft., 120ft., and 

th **• ' o^i'^K to the fact that this shaft was on the wrong side of 

j^ lode it was proposed to sink another to cut it (the lode) at 

^oovit 300ft., after this was sunk about 150ft. the mine was aban- 

it^*^^^ and remained so until the present owners staz*ted work on 

' A lot of work was done in the old days, and an extensive plant 

lj^ Smelting furnaces were erected. The main lode is said to have 

P^^ large, with bunches and veins of galena in it. During the 

^^^od the mine was worked— 1870 to 1884— it is said to have pro- 

^^^d £30,000 worth of ore. 
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Norman's Well Lead Mine. — About seven iiiil«s from North- 
Hmpton, on the Narra Tarra road. The lode is said to have been 
well defined and of fair size, and runs north-east and south-west, 
with an underlie of about 60 degrees to the north-west. Several 
shafts were put down to depths up to SOft., and, judging from 
appearances, a good deal of work seems to have been done. 

Rhys Lead Mine, Freehold Block 436. — A small lead-bearing^ 
lode has been opened up here, and a little work done on it dowYi 
to about 50ft. 

Woomhoaro Lead Mine, Blocks 325, 9. A lead lode runs 
through these blocks on the western side of a greenstone dyke. A 
series of shallow pits and trenches have been sunk on it, but not 
much beyond this, and the mine was abandoned years ago. 

Baddera Lead Mine, Block 1472.— Two parallel lodes exist on 
this property, running in a north-west and south-east direction, 
and dipping steeply to the north-west. These vary in thickness 
from six inches to eight feet, and contain veins and bunches of 
lead ore so pure that the 677 tons of which a record has been kept 
averaged 72 per cent. Most of the work has been done at the south 
end of the lease, where the lode has been worked to a depth of 
about 100ft. ; at the north end it has been opened up to a depth 
of 72ft. 

The property was discovered in 1B73, and worked for about 
10 years, since when little has been done on it. It now belong to 
the Fremantle Smelting Co., who are at present ox^ning up the 
mine again. 

Wheal May Lead Mine, M.L, 20. —Situated about a mile and a 
quarter south of the Baddera. The lode runs about north-eajf and 
south-west, and averages about 18 inches in thickness. It has been 
opened up to a depth of 90ft. and a good deal of work has been 
done. The property has been abandoned for many years, but dur- 
ing the early years of its existence 2,200 tons of ore are siud to 
have been raised, and to have realised £14 per ton. 

Wheal Ellen Lead Mine, Block 1164. — The property of the 
Fremantle Smelting Co. The lode has the usual north-easterly^ and 
south-westerly strike, with a dip to the north-west. It has been 
opened up to a depth of 160ft., and for a length of 1,200ft., and 
there is said to have been one shoot of ore over 300ft. in len«?^h. 
The mine was first opened in 1872, and was vigorously worked for 
about 10 years, during which period it is estimated that £16,000' 
worth of ore was raised. 

Uga Lead Mine, M,L. 6.— This lease has been worked to a depth 
of 75ft.^ and a good deal of ore has apparently been raised from 
it. It was worked first in 1873^ and abandoned after a few yean* 
The lode is said to have been of large size. 
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Strickland's Mine, Block 326. — This block adjoins the UgH on 
the south, and the workings are on the same line of lode. It has 
been worked to a depth of 75ft. , and is said to have yielded a fair 
amount of ore. The lode in the bottom workings is said to have 
eonsisted of about two feet of almost solid galena. 

Nooka Lead Mine, M.L. 7.— The lode here has been opened up 
to a depth of 90ft., but most of the work consists of opencuts and 
underlay shafts. The mine was worked in the later seventies, and is 
said to have produced about 1,000 tons of ore. A large percentage 
of line blende is found with the lead ore, some good bodies of whiefa 
are said to still exist below water. 

Chiverton, M.L. 8.— This bloek is on the south end of the Nooka 
Lease, and the same lode has been worked, as well as a second one 
a little to the west. The workings only extend to about 40ft. or 
50fi. in depth, and not much appears to have been done. Theire 
IB a good deal of zinc blende on the dumps, but apparently it is 
not in snflieknt quantity to pay. 

Kirion's Lead Mine, MXe. 1, 2, 3.— These leaMs were ori^pnally 
known as Kirton's and West Wheal Virgin, and upon them a line 
of lode was opened up for a distance of half a mile, there being 
ibee main shoots in this length ; these have been worked to depths 
of from 100ft. to 160ft. In the central lease the lode is said to 
have been crosscut for a distance of 30ft. without any walls being 
«»eountererf; it was, however, very low grade. The mine was 
worked from 1873 to 1884, and was very rich in jilaces. The lode 
material is highly siliceous, and carries galena in %*eins and bunches. 

Yiapa Lead Mine, M.L, 5.— About 6 miles north of Northamp- 
ton. The lode, which runs along the eastern side of a greenstone 
dyke, is said to have been about three feet in width, and very rich 
in places. It has been opened up to a depth of about 90ft., and 
is said to have produced some 500 to 600 tons of galena. 

Iga Lead Mine, M,L, 4. — Very little work appears to have been 
done on this lease, but it is reported that some 400 tons of ore were 
shipped from it. 

Ukkerheri Lead Mine, — This property was worked in the early 
days, and the lode was opened up to a depth of only about 30ft. 
Very Uttle ore is said to have been raised. 

Alwut Lead Mine, M.L. 51.— The lode on this block is said to 
have been about three feet in thickness, and to have been proved on 
the surface by means of pits and trenches for a distance of 1,300ft. 
It was worked to a depth of 42ft., and is said to have yielded 28 
tons of ore. 

Tbsre a^, in addition to the above, one or two other mines in 
which lead ore has been found — principally associated wkh copper 
or&— but which have not been worked for lead. 
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Table of Asiays made in the Government Survey Laboratory 
of 8am.ples of Northampton Lead Ores. 



1 




Locality. 


. Pai-tiper 

100. 

,. 


Ots. per 
ton. 


ITo. 


Mine. 


Nature of Ore. ^: 

Pi 


1 


i 


1 



072 


? 


Nortbiuupton 


1550 


Geialdine... 


Geialdine ... 


3281 


Laaders ... 


NarraTarra... 


8943 


Mendip . . . 


do. 


3944 


do. 


do. 


8945 


do. 


do. 


3830 


KanuThrra 


do. 


3981 


do. 


do. 


3941 


do. 


do. 


3942 


do. 


do. 


4185 


do. 


do. 


3927 


do. 


do. 


3928 


do. 


do. 


3929 


do. 


do. 


M.1K3 


Nooka 


Northampton 


4134 


MeGaires... 


Oakabella ... 


3214 


(Commonage) 


Northampton 


3215 


do. 


do. 



Galena and t^uuit^ 

Pyromorphite 

CeruBsite 

Cerusaite and quartz 

do. do. 

Galena, cerussite and quartz 
Galena, blende, quartz and 

grasnte 
CeruBsite, galena and quartz 

do. do. 

Cerussite and quartz 

Galena and quartz 

Galena, cerussite and quartz 
do. do. 

do. do. 

Chalcopyrite, galena and 

quartz 
Ghuena, chalcopyrite and 

quartz 
Pyrites, pyromorphite, 

galena, quartz 
Cerussite, quartz 



. . • 


i »^ «> 


Nil 


62-5 


Nil 


66-9 




50-7 




54-0 




641 


• • ■ 


59*90 




39-eo 


■ flu 


52*40 




44-30 




59-60 


■ «• 


46-7 




510 


« ■ • 


68-2 


5-34 


8-60 


1-75 


39-5 


... 


12*27 


• • • 


43-84 



Nil 
0*25 
0*46 
0-72 
2-41 
0*16 

1*38 
3-76 
0-98 
Nil 
0-57 
0*73 
294 
Nil 

Nil 

0*54 

055 



x:i 

Nil 
Traoe 
Trace 
Trace 
Trace 

Nil 

Nil 

TttM» 

Trace 
Nil 
Nil 
Nil 
Nil 

Na 
Na 

Trace 
Trace 



Nooka Mine. — Average sample of ore from dump : — ^Lead, 12.13- 
per cent. ; zinc, 18.19 per cent. ; copper, 1.04 per cent. ; silver, nil^ 
Ore consisted of quartz with blende, galena, etc. 



Statement of Lead Ore raised from some of the Northampton 

Mines. 



Name of Lease. 



Baddera No. 1 

Do. 
Baddera No. 2 

Do. 

Do. 

Do. 
Uga No. 1 South 

Do. 

Do. 
Uga No. 2 South 

Do. 
Wheal Ellen 
Yiapa 

Baddera and South Uga 
Differ€<nt Mines ... 



Date. 



1883 
1884 
1884 
1885 
1886 
1891 
1883 
1884 
1886 
1883 
1884 
1883 
1886 
1884 
1890 



Tons of Ore. 



Total Value. 





X 


4000 


299-3 


29-70 


172-6 


14-46 


67 2 


26*50 


103*7 


0-40 


2-5^ 


118*00 


760-4 


163-25 


1,218-7 


61*96 


277-8 


17400 


966-6 


1330 


80*8 


220 


io*7a 


020 


1-80 


«8-60 


444-6 


143*70 


789-0 


74-45 


483-4 
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MUNDUONG. 



Mundijong Silver and Lead Mine.— The deposit which is at 
present being worked here occurs in a belt of highly inclined 
weathered schists near the foot of some granite ridges forming part 
of the Darling Range. 



The lode is a strong body of quartz trending a little north of 
north-west, and can be traced on the surface for a considerable 
distance. Scattered through the quartz are dabs and bunches of 
galena and zinc blende. 



A shaft has been sunk on this to a depth of 80ft. to 90ft., and 
a little work has been done at the 30ft. and 70ft. levels ; a winze 
has also been sunk a further distance of about 30ft. At the 70ft. 
level a crosscut has been put through the lode, which here consists 
of sixteen feet of almost solid quartz, with strings and dabs of 
galena and blende. In the winze there is some pretty dense blende, 
and a little galena. 

As far as at present opened up the lode contains very little 
pnre galena or blende that could be hand-picked for sale, but would 
require dressing and concentrating to obtain a marketable product. 



gold. 



There is very little silver associated with the galena, and less 



Analysis of Mundijong Ore made in Geologicdl Survey Laboratory, 



No. 



Description of Ore. 



^1 I Qoeaaa, qnairtz with oerusnte, 
gatona, blende, etc. 



197V 

2978 
^979 



Qoartx ivith blende, galena and 
pyrites 

Blende, qnartE and galena 

Quartz, blende and galena . . . 

Qnarts , galena and blende 

Quarts, blende and galena ... 



Lead, 
percent. 



Zinc, 
percent. 



Copper, 
percent. 



Silver, 

OSS. 

per ton. 



Gold, 

OSS. 

per ton. 



1-80 


3-55 


0*29 


0-75 


7-54 


15*46 


0-15 


0*45 


4e3 


48'75 


NU 


075 


9-S8 


23*48 


NH 


1-95 


12*64 


7-63 


0-40 


3-30 


4*94 


19-28 


Trace 


0-95 



Trace 

Trace 

Trace 
Trace 
Trace 
Trace 



The following table shows the results of some assays (other 
than those already i*ef erred to) made in the Departmental Labora- 
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tory of samples of lead ore received from time to time from various 
localities within the State : — 



Locality. 



Description of Ore. 



Pantou Biver, Eimberley... 
Hall's Creek do. .. 

Tamboorah, Filbara 

Do. do. 

Do. do. 

Do. do. 

Andorer, West Pilbara .. 
Balla Balla, Filbara 

Do. do. 

MalUna, West Pilbara . . . 
Mt. De Conroy, Ashburtom 

Do. do. 

Mt. Edith, Asbbarton ... 

Do. do. 
Mt. Stuart, Ashburton ... 
Uaroot Ashburton 

Do. do 

Do. do 

Yann&rie Biver, North- West 

Do. do. 

Gorge Creek, Ashburton 

Do. do. 

Qeraldine, North-West ... 

Talffoo, Talgoo 

Coolffardie, Goolgardie ... 
Horseshoe, Peak Hill 



Lead, 

per 

cent. 



Copper, 

per 

cent. 



Gold, 
ozs. 
per 
ton. 



! 



Silver^ 
ozs. 
per 
ton. 



Galena 

Galena and quarts 
Cerussite, etc. ... 
do. 

Galena 

do. 
Galena and quartz 
? 
? 

Galena 

do. 

do. 

P 
? 
? 
GeruBBite, etc. .. 
do. 
do. 

Galena 

do. 
Cerussite, etc. 

^A«^ • ••• •■■ ••• 

Pyromorphite 

Galena and ferruginous quarts 

Galena 

Galena and quarts 



• •• • • ■ 



•■■ ■•* •>• 

••• «■• ■•• 



70-0 
52*2 
4S*S 

eo-1 

64*5 
68-8 
52-5 
63-5 
238 
58*4 
75-0 
74-2 
flS-9 
30-8 
40-6 
267 

e»*2 

23*5 
78*0 
e9'6 
52-8 
55*3 
62-5 
14*0 
78-6 
4-3 



Kil 


Nil 




Nil 


Nil 


•736 


Nil 


Nil 


Nil 


Tiaoe 


Nil 


Traoe 


Nil 


•010 


•10 


Trace 


1-47 


Trace 




Trace 


Nil 


Nil 


Nil 


Nil 


Nil 


Traoe 


Traoe 


Nil 


3-80 


•040 


NU 


Traoe 


•86 


•040 


NU 


Trace 


Trace 


•040 


1-80 


•014 


•es 


•162 


•83 


•064 


Nil 


Na 


Nil 


i-eso 


Nil 


Nil 


•' ' 


.. . 



11-80 



88*31 

68-7& 

76-07 

2-10. 

l»-40« 

18-80 

24-40' 

8-»5> 

2-45^ 

ie-«s 

1-06- 
1-S5. 
17^80- 
*80 
5*80 
6-80- 

sea 

4-87 

Nil 

a(h65 

143-10 

80-15. 



Two further samples from Uaroo, assayed at the Fremantle 
Smelting Works, jdelded:— Lead, 67.8 per cent; silver, 16.1ozs. per 
ton ; and lead, 67.3 per cent. ; silver, 18.3ozs. per ton. 

The following table shows the amount of lead ore reported to 
the Mines Department since 1899 : — 



Centre. 



Ashburton 

Victoria 

Northampton 

Do. 
Narra Tarra . 



Kame and No. of Lease. 



Tons of Ore. Value. 



Rainbow Mine M.L. 3 

Alma 51 . . . 

YiapaG2 

Lady Maude 54, etc. 

Locality generally 



66*90 
19-00 
3000 
76-76 
226-00 



212 
195 



18& 



89 



The following table shows the total amount of lead ore entered 
for export up to the end of 1899 :— 

Lead Ore {Northampton Mineral Field). 



Year. 


Quantity. 


Yalne. 




tons. 


£ 


1850 






500 


65*00 


1861 






• • • 


• ■ • 


1852 






■ ■ • 


• ■ • 


1853 






• • ■ 


4-00 


1864 






• ■ V 


• • • 


1866 






2500 


260-00 


1856 






• • • 


• « • 


1867 






• • > 


• • « 


1858 






> « • 


• » • 


1859 






13-50 


136 00 


1860 






98-50 


9^5-00 


1861 






7900 


79000 


1862 






900 


9000 


1863 






23000 


2,300-00 


1864 






8000 


80000 


1866 






70300 


8,436-00 


1866 






273-50 


3,282 00 


1867 






902 00 


10,82400 


18r« 






l,100-oO 


13.20600 


1869 






699-50 


8.394-UO 


1870 






1,20950 


14,51400 


1871 






42000 


5,04000 


1872 






364*00 


4,368-00 


1873 






965-60 


ll.586'00 


1874 






2,14375 


25.72500 


1876 






2,289*iK) 


27,46800 


1876 




. 1 2,101-60 


26,298 00 


1877 






3,95o-60 


47,460-00 


1878 


• . • 1 




3,617-60 


43,41000 


1879 






2,77600 


83,30000 


1880 






1,92100 


16,d68-00 


1881 






1,40050 


11,20400 


1882 






1,793-50 


14,348 00 


1888 






1,038-00 


7,266-00 


1884 






696 00 


4,87200 


1885 






46500 


3,255 00 


1886 






611*00 


4,277-00 


1887 






47100 


4,710-00 


1888 






63200 


5,820-00 


1889 






25000 


2,50000 


1890 






213-50 


2,13500 


1891 






2500 


25000 


1892 






29-76 


16000 


1893 






■ » • 


« ■ ■ 


1894 




^^ 






1895 






• • ■ 


• t • 


1896 






a • « 


■ • • 


1897 






a ■ • 


400 


1898 






500 


3300 


1899 






1600 


96-X 


Tota 


1 


• • 


33,617-00 


864,51400 
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ZINC. 

The following are the principal commercial ores of zinc and 
their chief physical properties :— • 

Blende (Sphalerite). — Sulphide of zinc, ZnS. Zinc— 57 to 67 
per cent. Crystallised or massive, deavable, granular to compact. 
Yellow, brown, or black, transparent to opaque. Soft and brittle. 
Sp. Gr. 4.0. Is the commonest ore of zinc. 

Zinkite.—Oidde of zinc. ZnO. Zinc 74 to 80 per cent. 
Rarely crystallised, usually massive, granular, or foliated. Deep 
red to orange, translucent. Soft and brittle. Sp. Gr. 5.6. 

Smithsonite. — Carbonate of zinc. ZnCO,. Zinc — 42 to 62 
per cent. Crystallised or massive, granular, or earthy, also stalac- 
titic. White or tinted, translucent. Hard and brittle. Sp. Gr. 4,4. 

Willernite. — Silicate of zinc. ZnjSiO^. Zinc 48 to 58 per 
cent. Crystallised, massive, compact, or fibrous. White or tinted, 
transparent to opaque. Hard and brittle. Sp. Gr. 4.0 

As far as official records show, zinc has never been worked in 
any part of Western Australia. It has, however, been known for 
many years to occur associated with certain lead ores, especially 
those of Northampton and Mundijong. 

At Northampton, zinc blende has been found in fair quantity 
associated with the lead ore in the following mines :— (1)^ Wheal 
Ellen ; (2), Nooka ; (3), Uga ; and in the case of the Nooka and 
Uga mines is stated to be present in sucH quantity that under 
favourable circumstances it would probably pay to work in con- 
junction with the lead ores. 

An average sample of the ore from the dump on the Nooka 
mine gave, on analysis in the Geological Sui-vey Laboratory, the 
following results : — Lead, 12.13 per cent. ; zinc, 18.19 per cent.; 
copper, 1.04 per cent.; silver, nil. Ore consists of quartz with 
blende, galena, etc. The zinc blende in this ore is strongly cadmium 
bearing. 

A description of the lead zinc deposit at Mundijong will be 
found under "Lead," on page 87, where a list of assays of several 
samples of the ore will also be found. No ore has been treated 
so far from this property, and it is still in the prospecting stage. 

Zinc blende is frequently found in small quantities in the 
auriferous lodes and quartz reefs throughout almost the whole 
State. In the Lady Gladys Mine at Mulline it occurs in fair-sized 
pockets associated with iron pyrites. At Mun-in Murrin it is foimd 
associated in considerable quantity with the copper ore in the Rio 
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Tin to Mine, and at Croydon (N.W.) it also occurs associated with 
copper ores, e.g., in the Evelyn Copper Mines. 

Zinc has also been reported as occurring: in small quantity a*" 
the following places : — 



Dimfon. 



Cevtie. 



Nature of occurrence. 



North-West 
Central 



EucIa 



I Yandicoogina 
I Ealgoorlie... 

Coolgardie . . . 
Laverton ... 
Lawlers 
1 Norseman ... 
Wilnon'R Patch 



Smithsonite with copper ore 
In small quantities in auriferous 
quartz reefs 

do. do. do. 

do. do. do. 

do. do. do. 

do. do. do. 

Small pockets in quartz reef 



92 



ANTIMONY AND BISMUTH. 

Antimony. 

The most importlGLQt source of commercial antimony is the sul- 
phide stibnite ; three oxidised ores, however, occur at times in 
sufficient quantity to constitute valuable ores. The following: is a 
brief description of these four minerals:— 

Stibnite. — Trisulphide of antimony, Sb^Sj. Antimony, 71 
per cent. Coarsely or finely crystallised, massive or granular. Lead 
coloured and brilliant or iridescent ; opaque. Very soft and easily 
fusible. G., 4.6. 

Kermesite. — Oxyaulphide of antimony, Sb,S,0. Antimony ^ 
75 per cent. Usually crystallised. Red, opaque, brilliant lustre. 
Very soft, sectile. G., 4.6. 

Valentinite, — Trioxide of antimony, Sb,0,. Antimony, 83 
per cent. Crystallised or massive, granular. Brilliant lustre ; 
white, pink, or grey ; translucent. Soft. G., 5.6. 

Cervantite. — Tetroxide of antimony Sb,0^. Antimony, 79 
per cent. Crystallised or massive. Yellow, opaque. Soft, brittle. 
G., 4.0 

Antimony is also obtained as a by-product in the treatment of 
certain copper and lead ores (fahl ore, etc.). 

The first portion of the State in which antimony was discovered 
was Mallina, in the North-West, where it was discovered in some 
gold workings. This is the only locality from which antimony ore 
has been raised for the smelter. 

Other localities from which antimony ores have been reported 
are : — 



Division of the 
State. 



Centre. 



Nature of occurrence. 



North-West 
Do. 



Do. 



Do. 



Middle Creek... 
Peewah 

Sherlock Cross- 
ing 



Mt. Magnet 



Stibnite reported to be abundant in ore 

from Bluo Spec G.M. 
Series of auriferous antimony lodes, some 

once held as Kate Antimony Lease^ 

M.L. 53, but no ore sold. 
Large bunches of stibnite and cervantite 

in quartz; 80 acres now held as M.IiS. 

80 and 87, Sherlock Antimony Mine. No 

or© yet exported. 
String and bunches of stibnite and oer* 

vantite in auriferous quartz and lode- 

stuff r3426, 3706^ 4389], Morning Star 

G.M. ' 



93 



(Hher Loealities — contintied. 



DiTision of the 
State. 



Centnl 



Centre. 



Nature of ooourreooe. 



Do. 



Sonth-West 
Do. 



Wilnca 



KalgoorliB 

Greenbushes 
EuDdip 



MasBes of stibnifce and cervantite in auri- 
ferous quartz [1020,- 1921.] Assaya: — 

Antuaonj. ««^^' Sil^*'. 
per eent. 

[1920] ... 60-0 
[1921] ... 68-5 

Fahl ore and ruby silver ores in small 
amount in auriferous lodestufFof Boulder 
mines [1619, etc.]. 

Stibiotantalite with tin ore, s^e p. 106. 

Large bunches of fahl ore in copper lode. 
Mosaic Mine [5548, 6227 I. 



OEa, per 

ton. 


osB. per 
ton. 


•65 


•25 


•82 


•60 



MALLINA. 

M.L, 52, Mallina Anfimoni/ Lease (40 acres). — The country 
round Mallina is very flat and broken only by the outcrops of some 
large buck quartz reefs. The underlying rocks are schists, whicli 
fonn the matrix of the quartz reef in which the antimony ores 
(stibnite, cervantite, and a little valentinite) occur in bunches. The 
reef was first opened up in 1888 as a gold mine, but as the payable 
chute was of very limited extent it was later on abandoned. Early 
in the present century it was again taken up as an antimony mine, 
and a shipment of 22 tons of hand-dressed ore, valued for Customs 
purposes at £230, was sent to England. The proceeds of the sale 
of this ore failed to cover the expenses of mining and shipment, so 
that without further work being done the lease was abandoned. 
Numerous specimens of ore from this mine are in the Geological 
Museum, see [4438/9, 5028, 5194/6, 5200] and [6500]. 

The following are results of assays made of ore composed of 
itibnite and quartz : — 




1 
2 
3 

4 



per cent. 
30-8 
29-Y 
U-9 
44-4 



OZ8. per ton. 

6-70 

trace 

106 

-44 



ou. per ton. 
1-80 

p 

? 
trace 



Bismoth. 

There are three chief ores of bismuth, of which the following 
are descriptions :— 

Bismuth (Native). —Pure bismuth, 94 to 99 per cent. Opaque, 
metallic, reddish white to reddish grey. Foliated, massive or granu- 
lar. Brittle, sectile. Very soft. G., 9.8. 



94 

Biemuthinite. — Sulphide of bismnifa, Bi,S,. Bismuth, 81 per 
pe^ cent. Sometimes crystallised, usually foliated or fihrous, massive. 
Metallic, opaque, lead grey. Very soft. G., 6.4. 

iBiamutite. — Hydrated carbonate of biannth. Bismuth, 80 per 
^ent. Opaque, earthy, or in crusts. White, yellow, or greenish* 
Soft, a, 7.0. 

The sulphide of bismuth has not so far been record^ from this 
State, but small quantities of native bismuth, the carbonate and the 
telluride (tetradymite) occur in various auriferous quartz reefs, 
^o ore has ever been marketed. 

The following is a list of the known localities : — 



Division of 
the SUte. 



North-West 



Central 
Do. 



Centre. 



Yalgoo 

Coolgardie 
Barbanks 



Do. ... I Lawlera 
South-West Kavensthorpe 

I 



Nature of oocorrenoe. 



Flinty fernifirinouB quartz with bismuth 
and bismutite [2292 I. Assays — ^bismuth, 
2*61 per cent. ; gold, 79'05oz8. per ton ; 
silver, 8'02oz8. per ton. 

Specks of tetradymite in auriferous quartz, 
Dunallan G.M. 

Specks of native bismuth in auriferous 
quartz, G.M.L. 130, [90 1. 

Tetradymite in quartz [3398]. 

Specks of tetradymite with gold in quartz. 
Floater G.M. [4436J. 
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IRON. 

Although the iron deposits of West Australia are probably 
some of the largest in the world, they have, up to the present time^ 
remained absolutely undeveloped, and this is owing entirely to their 
geographical position and to the non-discovery of suitable coalfields 
in the State. 

So far the only iron worked at all has been that required for 
Qse as a flux in copper and lead smelting, and this has been obtained 
principally from small lateritie deposits handy to the smelters. 

Broadly speaidng the iron deposits of West Australia fall into 
two main classes: 

(1.) The ores associated with the crystalline schists and other 
allied rocks. 

(2.) The superficial deposits of linionite (laterite ore), which 
(feciipy extensive areas in many and widely separated portions of the 
State, and the soft porous deposits of bog ore of comparatively 
recent origin. 

Ores associated with Crystalline Schists. 

The ores of this class — ^which is by far the most important — 
are most largely developed in the Murchison district, and the most 
important deposits are those at the Wilgi Mia (Weld Range) 
Mounts Hale, Taylor, and Matthews, and Uabaniutha. In addition to 
these places, however, iron-bearing schists are found almost all over 
the Murchison Goldfields, and at numerous centi*es in the Pilbara, 
Peak Hill, East Murchison, Mt. Margaret, North Coolgardie, and 
Yilgam Goldfields, in fact, over almost the entire length and 
hreadth of the State, the largest and richest deposits being 
on the Murchison. 

These deposits consist of highly inclined beds, bands and lenses 
of almost pure hcematite (or magnetite), or admixtures in all pro- 
portions of hasmatite and quartz^ usually laminated— and are the 
i^solt of the chemical alteration of highly foliated and crushed 
heltfi of greenstone. They— especially the more siliceous bands— 
not unfrequently have a width of as much as 10 chains— the average 
being from half to one chain— and can be followed across country 
often for many miles. 

A full description of the mode of occurrence, etc., of these 
hematite-quartz lodes can be found in Bulletins 14 and 15 of the 
Geological Survey, where their occurrence on the Murchison and 
Pilbara Gk>ldfields is dealt with in some detail. 
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The following is a brief description of some of the richer and 
more important deposits :- 

WILGI MIA (weld range), MURCHISON GOLDFIELD. 

The Wilgi Mia is situated about five miles to the east of the 
Weld Hercules G.M., and some two miles south-west of Mt Lul- 
worthy on a ridge running east and west along the south side of 
the Weld Range. The deposit, which is of almost pure hsBmatite, 
is, roughly, some 150ft. to 200ft. in width, and forms a ridge about 
three miles in length, rising in places to a height of 400ft. above 
the surrounding plain. It is of similar origin to the hiematite 
bearing quartz lodes which form the main axis of the Weld Range, 
and which are so prevalent throughout the whole of the Mnrehison 
Goldfield, the only difference being that in this case silica is almost 
entirely absent, and the lode is composed of almost pure haematite 
—with magnetite and limonite — resulting from the gradual replace- 
ment of greenstone schists by iron-bearing solutions. 

The dip of the lode is very nearly vertical. As sulphides are 
not likely to be met with above . water level — which is about 60ft. 
below the surface of the plain — it can readily be seen that there is 
an immense body of ore here; the amount of ore actiwlly in sight 
above the level of the plain has been roughly estimated at from 
26 to 27 million tons. 

In addition to this deposit, there is said to be a second similar, 
though smaller one, about two miles to the north-eastward of Mt. 
Lulworth. Samples of ore from here appeared to be about the 
same quality as those obtained from the Wilgi Mia. 

These deposits, which are undoubtedly some of the richest in 
the world, are at present rendered practically valueless owing to 
their inaccessibility and distance from a suitable coalfield. 

The following are partial analyses of three samples of iron 
ore from the Wilgi Mia deposit, and also one of a sample of the 
haematite-bearing quartz from the Weld Range : — 



No. 



Metallic 
Iron. 



1 
2 
3 

•i 



68-87 
64 36 
68 83 
35-50 



1 

Rilioa. 

I 


Phosphor- 
us. 


Sulphur.' 


Water. 

(hyfirrosoo- 

pic ) 


Water 
(combined). 




2*46 


O'OOO 


0-038 


0-88 


1*02 


Per cent 


1-38 


0-052 


0-023 


0-57 


0-60 


t» 


l-OO 


Trac« 


035 


019 


0-35 


" 


43-42 

1 


0089 


0-086 


015 


0-17 


1 *f 



Traces only of titanium were present. 

No. 1 is from what is known as the Little Wilgi Mia, about 
one and a half miles west of the Wilgi Mia, and on the same lode ; 



■ ■ » - ^ ■ I 
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it represents a sample taken across about 20ft. of the lode at a 
depth of 15ft. from the surface. 

No, 2 is from the Wilgi Mia, and is representative of a sample 
tsken across a face of the lode about 150ft. in width, and at a depth 
of 100ft. from the surface (i.^., from the top of the ridge). 

iVo. 3 is a picked sample of ore from a surface boulder at the 
Wilgi Mia ; there are, however, a good many thousand tons of this 
dssB of ore lying on the surface. 

Ho. 4 is a typical sample of the hematite-bearing quartz lodes 
which traverse the Weld Range from end to end, and is from a 
spot about three quarters of a mile west of the Weld Hercules G.M. 

It will be seen from the above table that the ore from the 
Wilgi Mia deposit is of exceedingly high grade, extremely low in 
sulphur and silica contents, low in phosphoru.s, and fi-ee from 
titanium. 

In addition to this high-gr^de deposit, there are the hematite 
quartz lodes of the Weld Range, of which No. 4 is a typical ex- 
ample. These, which are in practically inexhaustible quantity, 
though of rather too low grades for smelting purposes as they now 
exist, could, with the employment of suitable concentrating ma- 
ehinery, be converted into first-class ores, and during this process 
of concentration, would doubtless lose a considerable proportion 
of their phosphoinis contents. These remarks also apply to the 
hematite-bearing quartz lodes, which are found in such quantities 
over the greater portion of the State, of which a typical series of 
analyses is given below. 

With regard to the probability of these deposits living to a 
depth it may be mentioned that at several places on the Murchison 
they (the hematite quartzite lodes) have been proved at a vertical 
depth of over 250ft. with apparently no change in their mineral 
constitution beyond a slightly increased sulphur percentage. 

MOUNTS TAYIX)R, HALE^ AND MATTHEWS. 

The sigma-siiaped range of hills on the west side of the Mur- 
chison, of which Mts. Taylor, Hale, Matthews, and Yarrameedie 
form the most prominent points, is remarkably prolific in iron- 
bearing schists. The summit of Mt. Hale is formed of contorted 
quartz schists with bands of hematite which occur in lenticular 
masses ; some bands are often as thin as a sheet of paper whilst 
others widen out to considerable dimensions ; one band measures 
70ft. across and outcrops for over a quarter of a mile ; it varies 
somewhat in thickness, however, in different parts. There are 
other similar parallel bands equally persistent along the strike. 

Just under the western summit of Mt. Hale the quartzite is 
replaced by a great bed of hematite, several huge monoliths of 
which stand out prominently on the range. This bed can be fol- 
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lowed along the range to a point just south of the summit of Mt» 
Matthews. 

An assay of a '^ grab " sample of this deposit gave a result 
of 66.6 per cent, of metallic iron. 
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MOUNT KARRYER. 

The outcrop of a bed of ironstone forms a conspicuous feature 
on the surface at the foot of Mt. Narryer Range, this bed is eight 
to nine feet in thickness, and rises two to three feet above the 
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ground ; noineroiis other similar parallel beds also occur along the 
nnge. An assay of a typical sample of one of these gave results 
eqQAl to 56.7 per cent, of metallic iron. 

GABANINTHA. 

About half way between Gabanintha and Star of the East is 
an extensive deposit of iron ore. In its mode of occurrence this 
deposit is similar to that at the Wilgi Mia, and to the haematite 
quartz lodes described before. 

The lode forms a low ridge running nearly north and south 
for a distance of about two and a half miles, and having an average 
lieight of thirty or forty feet ; its thickness varies from 50ft. to 
100ft — often more— and a very conservative estimate has put the 
amount of ore actually in sight above the level of the plain as over 
one and a half million tons. 

The ore consists of haematite and magnetite, carrying a con- 
siderable percentage of titanic acid. A partial analysis of a typi- 
cal sample shows its composition to be as follows :— Metallic iron, 
52.14 per cent. ; silica, 0.20 per cent. ; phosphorus, 0.008 per cent. ; 
salphnr, nil ; titanic oxide, 12.68 per cent. ; Water (total), 1.30 
percent. 

The following table shows the position of the principal Mur- 
dnson deposits with reference to the nearest Railway Station, and 
nearest seaport connected therewith :— 



Deposit. 


Total distance from Seaport. 


Distance from Bailway. 


WOgi Mia 

KtHale 

Mt. Narryer 

Gabanintha 


302 miles Geraldton 
390 do. 
362 do. 
330 do. 


40 mUes Cue 
80 miles Nannine 
100 miles Cue 
20 Nannine 



The Superficial Deposits and Bog Ores. 

The superficial deposits comprise the laterite ores and the bog 
iron ores. The laterite ores, together with the gravel resulting 
from their denudation, are the most widely distributed ores in the 
State, but unfortunately they vary very much in their composition, 
ranging from a ferruginous bauxite or daystone to an almost pure 
limonite or turgite. The ores are most largely developed on the tops 
of hills or ranges ; in depth they pass gradually without any distinct 
line of demarcation into the underlying rock. The deposits owe 
their origin to the concentration of ferric oxide resulting from 
the surface decomposition of rocks rich in iron ; nowhere do they 
attain any great thickness. The composition of the ores varies 
eonsiderably, according to the nature of the underlying rocks; when 
these belong to the basic series (greenstones, diabases, etc.) the 
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overlying ores are rich in iron, but when the underlying rocks are 
of the acidic series (granite, etc.) the ores are poorer in iron and 
proportionally richer in alumina. 

The ores of this class have been principally used for fluxing^ 
puri>oses, for which, however, but a comparatively few tons have 
been raised. 

The following table shows the results of assays made in the 
Geological Survey Laboratory of typical samples of ores of this 
class : — 





Metallic 


i 








Locality. 


Iron 




Other determinations per cent. 






per cent. 










Mt. Baker 


51-33 


Mangane 


1 
se oxide , Trace 


Silica ... 


4-40 


Do 


50-54 


do. 


do. 


do. ; 


do. 


5-49 


Darling Bange ... 


34-73 


do. 


do. 


Nil 


do. 


19-44 


Do. 


45-00 


do. 


do. 


Trace 


do. 


9-88 


Do. 


41-60 


do. 


do. 


do. i 


do. 


11-38 


Do. 


59-63 


do. 


do. 


0-35 ' 


do. 


1-59 


Do. 


66-96 


Silica 


1 2-21 






Greenbushes ... 


62-47 




1 
1 






Do. 


52-43 


Silica and insoluble 1 '52 






Do. 


38-88 


do. 


do. - 32-26 






Coolgardie 


2613 




1 






Kalgoorlie 
Do. 


57-63 


Silica 


• • • • • • 


1-53 






47-42 


do. 


• • ■ • • • 


407 






Mnrrin Murrin... 


62-55 


do. 


■ ■ ■ • ■ • 


2-55 , 






Bardoc 


55-50 






! 






Menzies 


28-2 




1 






Mt. Jackson 


53 00 












Wiluna 


35-50 




1 






Munarra Gully ... 


63-70 




1 






Boogardie 


51-67 


SiUca 


••• . •• 


11-46 

1 
1 


Sulphur... 
Phosphorus 


•084 
•023 



Chromiferous Laterite. — A sample of laterite iron ore was re- 
ceived at the Geological Survey Laboratory from Comet Vale 
(North Coolgardie) for iron assay, and proved very interesting 
on account of the presence in it of a notable amount of chromium, 
mostly in the form of a hydrate readily soluble in hydrochloric 
acid, the balance being present in the form of chromite. The ore 
was of the usual cellular and concretionary type, black and brown 
in colour. The following results were obtained on analysis: — 



Ferric oxide, Fe, ., 
Chromic oxide, Cr, , 

Silica, SiO, 

Salphur S 

Phosphorus 

H,0 by difference 


per cent, 

7901 

6-30 

3-14 

-124 

-078 

12-848 




100-000 



101 



Nothing is, however, known of the nature and extent of this^ 
deposit. 

The hog iron ores. — These consist of soft porous deposits of 
hydrated oxide of iron of comparatively recent formation, and are 
known to occur at one or two places along the southern and westenr 
coastline. 

On the east side of Herdsman's Lake, a few miles to the north 
of Perth, a deposit of this ore occupies what was once an extended 
portion of the lake bed. Two samples of this class of ore have 
been examined in the Geological Survey Laboratory with the fol- 
lowing results:— No. 1, Herdsman's Lake.— Metallic iron, 51.7& 
per cent.; silica, 2.S2 per cent. No. 2, Wan neroo.— Metallic iron, 
48.61 per cent. ; silica, 8.52 per cent. 

So far no deposits of this class have been worked iij any way. 

The following table shows the amount of iron ore raised in the* 
State for fluxing purposes, the figures being those supplied to the- 
Mines Department : — 

Iroiutone. 



Tt^imly^j 


1 




West Pilbura 
Goldlleld. 


State ^nenllj. 


Total. 


renoa. 




















Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Value. 




Tons 


£ 


Tone. 


I 


1 

Tone. 


£ 


Pmioas to 1899 


100-00 


300 






100-00 


30O- 


MB9 


•■ t ••■ 


• • . 


12,85200 


8.939 


, 12,852*00 


8,939 


!») ... 




• ■• •• • 






12,251 -00 


9,258 


, 12,251-00 


9,258 


wn ... 










20,56900 


18,246 


20.569-00 


18,246 


isoe ... 




■ • • • • • 






4,800-00 


2,040 


• 4,80000 


2,0i0 


1«8 ... 




• • • • • • 




,. 


220-00 


88 


2*20-00 


88 


ttW ... 




mm * • • • 


( 




1,441-50 


577 


1,441-50 


577 


19(6 ... 




■ ■ • • • ■ 






3,212-60 


1,285 


3,212*60 


1,285 


19W ... 




• • ■ 


... 






1,279-87 


512 


1,279 87 


512 


Total 


100-00 


300 

1 


56,625*97 


35,945 


56,725-97 


35,245 


- — 




___ 






- - - 




- . ..— 
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NICKEL, COBALT, MANGANESE. 

Nickel. 

No ores of nickel have yet been discovered in this State other 
than slightly nickeliferous asbolites, although serpentine rocks — 
their usual matrix —are comparatively abundant. Pyrrhotite (sul- 
phide of iron Fe,Sg) is an important source of the metal in Canada 
and Scandinavia, but though this mineral is abundant in many of 
our sulphide gold ores, notably at Southern Cross, in no instance 
has much nickel been detected in it. 



Cobalt. 

Of cobalt ores, asbolite (oxide of manganese, cobalt, etc.) has 
alone been recognised. This mineral occurs abundantly in parts 
of the deep leads at Kanowna, principally in the " pug " or bedded 
kaolin and in the anderlying much weathered chlorite schists, from 
which it has doubtless been originally derived. It is either so 
thoroughly intermixed with the clay as to be inseparable from it, 
or else is found in lumps or lining vughs in a soft mammilated 
form with a bright grey metallic lustre. It occurs also in the nodules 
of magnesite found at the junction of the '^ pug " and the adjacent 
schists, and is frequently studded with minute crystals of gold. 
A sample of this ''pug" carrying asbolite was found on assay to 
contain : — Cobalt, 7.56 per cent ; copper, .02 per cent. 

A similar mineral occurs at Kalgoorlie in veins and impreg- 
nations in the oxidised portions of the lodes. A mixture of asbolite 
and clay from the decomposed schist at the 100ft. level of the 
Gk)lden Horseshoe Mine yielded on assay:— Cobalt, 3.29 per centj 
copper, .18 per cent.; gold, .lOozs. per ton. 

Cobaltiferous asbolite has also been reported from several 
other localities, notably from Norseman and Greenbushes. A sample 
from the latter locality gave an assay:— Cobalt, 1.04 per cent. ; 
nickel, .15 per cent. 

As far as recorded none of the above deposits are of sufficient 
extent to ever render them of any great commercial importance. 

Several samples of cobalt and nickel-bearing manganese ores 
have been sent in to the Departmental Laboratory from the South 
Coast District for assay and determination, but no detailed infor- 
mation is available a.« *^^o the nature or extent of the deposits. 
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The following are the results of the assays of these samples 
Manganese Ore. SO miles N.W, of Balladonia. 





Ii088 on ignition 


2017 per 


cent. 




Silica 


3-79 






Alumina 


207 






Iron Peroxide ... 


1-32 






Nickel Oxide ... 


0-31 






Cobalt Oxide ... 


0-82 






Ck>pper Oxide ... 


016 






Manganese Oxidee 
Manganese Ores 


71-86 






100-00 






Mt. Barren Rangi 


BS, 




I. 


II. 


III. 


Muiganese 


4015 


34-67 


41*86 per cent. 


Cobalt 


0-67 


0-41 


0-39 


Kickd 


0*25 


trace 


trace „ 


Cqiper 


trace 


trace 


trace „ 


Silica 


15-32 


16-25 


17-94 ., 


SflTer 


2dwts. ITgrs. 


... 2dwts. Sgrs. ... 


Idwt. 20gr8. per 
ton. 




Manganese. 





Numerous samples of good-quality manganese ore have from 
time to time been forwarded to the Departmental Laboratory for 
determination from various parts of the State, but unfortunately 
no information is available as to either the nature or the probable 
extent of the deposits. In addition to the samples referred to 
above (under col>alt), good specimens of ore have been received 
from the West Pilbara, from Cue, and from the Phillips River 
District. The latter deposit, which is on Mt. Decker, is said to be 
of considerable extent, and likely to prove of some commercial 
value. Two samples from here gave an assay of the following 
results :— 

No. 1. Massive dense pyrolusite.— Manganese, 48.20 per cent.; 
iron, 9.80 per cent. ; silica, 2.20 per cent. 

No. 2. Soft powdery pyrolusite. — Manganese, 24.41 per cent.; 
iron, 27.35 per cent. ; silica, 1.76 per cent. 
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ALUMINIUM. 

The principal source of metallic aliuniiiium is bauxite, but 
corundum, gibbsite, and cryolite are also used as ores to a con- 
siderable extent. The chief charactei's of these minerals are : — 

Bauxite.— Hydr&te of aluminium, with various proportions of 
hydrate of iron. (Al.Fe),03.,HgO. Aluminium, 18 to 39 per 
cent.; alumina, 35 to 74 per cent. Massive, earthy, or concretion- 
ary. Grey, yellow, brown; opaque. Soft or hard. G., 2.5. 
Occurs very rarely in veins ; conunonly in superficial deposits pro- 
duced by the weathering of crystalline rocks in situ, or the collec- 
tion in lake beds or hollows of the products of denudation. 

Corundum. — Oxide of aluminium, Al^Oj. Aluminium, 53 
per cent. The impure variety known as emery contains iron oxide, 
and is therefore poorer in aluminium. Crystallised, massive, or 
gi'anular. Grey or tinted, translucent. (The rare transparent 
highly-coloured varieties are valuable gems, viz., Ruby and Sap- 
phire.) Very hard (9), brittle. G., 4.0 Found in veins or pockets 
in crystalline rocks or in river gravels. 

GUbbsUe. — Hydrate of aluminium, Al,0g.3H,0, witb some- 
times oxide of iron. Aluminium, 32 to 34 per cent. ; alumina, 60 
to 65 per cent. Much so-called bauxite is in reality gibbsite, or 
a mixture of the two. Crystallised, massive, concretionary, or 
stalactitic. White, grey, yellow, red ; translucent or opaque. Soft, 
tough. G., 2.4. 

Cryolite. — Fluoride of aluminium and sodium, Na^AlF, 
Aluminium, 13 per cent. Crystallised or massive, cleavable. Col- 
ourless, white, or tinted, transparent or translucent, glassy lustre. 
Soft (2Vi), brittle. G., 3.0. Occurs chiefly in Greenland in a vein 
in granite. 

Of these four ores only bauxite * has been detected in this 
State. A more or less impure form of this mineral (laterite or 
ironstone conglomerate) foims ver>' extensive cappings to the 
Darling and Blackwood Ranges. On the average, this capping is 
about 6ft. thick, and too much contaminated with iron to constitute 
a workable ore. It is, however, very extensively used for gravelling 
roads and footpaths in Perth and elsewhere. From a casual in- 
spection of several gravel pits in the two ranges named, it seems 
certain that in places the impurities are only very small, and that 
workable deposits could be located. The laterite is a surface de- 
posit formed in situ by the evaporation of the surface of waters 
rising by capillary attraction during the diy season from the under- 
lying granite, diorite, etc., and charged with the products of their 
decomposition. The richest lateritic iron ores are therefore to be 



* i.e. Commercial bauxite, including a greater or less admixture of gibbsite with true 

bauxite. 
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expected over the numerous intiTisive masses of diorite and diabase, 
vfailst the purest aluminiuui ores must he looked for iu those granite 
areas where the more basic rocks are least developed. 

The following are analyses of laterite, of which the last pro- 
bably represents the averajre material, whilst the first is some of the 
purest bauxite yet observed. 





[3148] 


lW7] 


[1096] 


H,0, Hydroscopic 


-58 


•58 


•69 


H,0, Combined 


24-79 


26-44 


14-71 


11,0, 


46-70 


44-66 


3114 


Fe 


10-02 


19*08 


35-54 


CaO 


trace 


trace 


•16 


MgO 


trace 


trace 


trace 


TiO, 


-59 


810 


4-33 


SiO, (mainly quartz) . 


17-17 


6-96 


18-74 


3v J ... ... 


? 


•18 


P 


P o 


trace 


trace 
100-00 


• • • 




90-9o 


100-31 


LocaUtT 


Smith's Mill. 


Wongau HUls. 


Mt. Baker. 



Mahogany Creek, Mundaring, and Greenbushes have also 
yielded specimens of the higher grade of bauxite. 
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TANTALUM. 

The two rare metals tantalum and its twin brother, niobium, 
are nowhere found in the native state or in sulphides or other 
similar minerals. They exist always in combination with oxygen, 
and one or more other metals, the oxides having an acid character 
and giving rise to tantalates and niobates. They invariably occur 
in conjunction, replacing one another isomorphously to a very 
variable extent, the niobate of a metal often passing by insensible 
gradations into the tantalate without change of form or physical 
characters other than a corresponding gradual rise in specific 
gravity, tantalum having an atomic weight double t!:'.t i»f niobium. 
In the following pages therefore whenever a mineral is desci^bed as 
a tantalate it must be understood that it contains niobium as w^ 
as tantalum, but that the latter is present in preponderating amount, 
and vice versa. 

Quite a number of different ores of tantalum have been re- 
corded from various parts of the State, of these the following are 
brief descriptions :— 

Tantalite. — Tantalate of iron, FeTa,Oa. Part of the tan- 
talum is invariably replaced by niobium, and part of the iron by 
manganese. The variety Manganotanialite contains more mangan- 
ese than iron. Tantalic oxide, 43 to 86 per cent. Crystallised 
or massive, or in rolled grains. Black, opaque. Hard (6), brittle. 
G., 6.2 to 8.0. 

Columbite. — Niobate of iron, Fe Nb^Og. Part of the niobium 
is invariably replaced by tantalum and part of the iron by man- 
ganese. When the latter metal is in excess the variety is known 
as Manganocolumhite, Tantalic oxide, 1 to 42 per cent. Crya- 
tallised or massive, or in rolled grains. Black, opaque. Hard (6), 
brittle. G., 6.2 to 6.1. 

Stihiotantalite. — Tantalate and niobate of antimony, Sb,, (Ta. 
lfb),05. Tantalic oxide, 40 to 55 per cent. Crystallised or 
massive, or in rolled grains. Grey, yellow, or brown ; semi-trans- 
lucent to opaque. Soft (5), brittle. G., 6.4 to 7.5. 

3ficroK<e.— Tantalate and niobate of calcium, Ca,(Ta.Nb),Oy 
Tantalic oxide, 60 to 75 per cent. Crystallised or massive, or in 
rolled grains. Grey, pink, yellow, or brown ; transparent to 
opaque. Hard (5.5), brittle, but much tougher than other tantalum 
ores. G., 5.2 to 5.7. 

J^Mjemte.— -Titanate, niobate and tantalate of yttrium, erbium, 
cerium, and uranium. Formula doubtful. Tantalic oxide, trace to 
10 per cent. Rarely crystallised, usually massive, also in rolled 
grains. Brownish black, opaque to semi-translucent. Hard (6.5), 
brittle. 
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Tantalum ore has actually been raised for the market at the 
following localities :— Green's Well, North- West ; Wodgina, North- 
west ; Mt. Francisco, North- West ; Greenbushes, South- West. 

In addition to these localities, tantalum ores have been reported 
from several other places,* viz. :— 



DiTiaion of the 
State. 



Centr*. 



Natuxe of oocuirenoe. 



Korth-West 

Do. 
Do. 
Do. 



MoolyeUa ... 

Cooglegong... 

Eleys 

LaUa Bookh 
Iri6 miles N. of) 



South- West ... I Israelite Bay 



Boiled grains of manganotantalite [5401] 

and mangano-colnmbite [7218] in stream 

tin concentrates. 
Boiled grains of enzenite in streajn tin 

concentrates [2026] and [7196]. 
Large angular detrital fragments of 

euxanite. 
Detrital columbite, mostly well crystallised. 

An assay gave Ta,Og, 4*92 per cent. 

Nb.O.. 7034 per cent. [6994]- 
Boiled pebbles of tantalite, G. 7*1 and 7*6. 



The first discovery of tantalum ore in Australia was that of 
stibiotantalite in stream tin ore from Greenbushes by Messrs. J. J. 
East and G. A. Goyder, of Adelaide, in 1893. This mineral had 
previously been looked upon by the miners as either " resin tin " 
or scheelite. This mineral threatened at that time to seriously 
depreciate the value of the Greenbushes tin, owing to its causing 
a contamination of the latter with antimonv. 

ft* 

"In 1900,** at the time when the author (E.S.S.) was examin- 
ing some of the antimonial tin ores, with a view to suggesting a 
method of treatment, trouble was again experienced at Greenbushes 
with a second class of concentrates. Some apparently clean tin 
concentrates from alluvial ground refused to yield up any tin, either 
in the assay pot or in the smelting furnace. Several samples of 
this mysterious ore were forwarded to the author, and proved to 
be tantalite of the normal iron variety." 

In a recent article in the Mining Journal, Messrs. F. H. and 
W. A. Mitchell, the latter Assayer at the Mons Cupri Copper Mine 
(80 miles from Wodgina), make the following statement with re- 
gard to the first discovery of tantalum ore at Wodgina : — 

" This mineral was first observed by us in North- West Aus- 
tralia early in 1901, when a crystal was submitted to the British 
Museum Authorities for confirmation, but it was not until about 
four years later that we introduced this mineral into Europe for 
commercial purposes." 



* A complete description of these occurrences aa well as a considerable amount of 
purely scientific detail out of place in this Bulletin is contained in a paper, ** Tantalum 
and Niobium in Australia," read before the Anstralasian Associotion for the Advance* 
ment of Science, by one of the authors (E.S.S.) in Januar}', 1907, and shortly to be 
j«siiM iti the Transactions of that body. ••Loc. cit. 
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In May, 1904, a black iiiiueral from this locality was for- 
warded for identification to the Acting- Mineralogist and Assayer, 
Mr. C. G. Gibson, and proved to be manganotantalite, a prelimin- 
ary analysis showing the presence of 80 per cent, of tantalic and 
niobic oxides, and 1(3 per cent, of manganese oxide. At that time 
there was no market for the mineral, except for musemn and other 
educational purposes, for which the demand was limited to a few 
pounds per annum. Towards the end of the year, however, the 
•demand which arose in connection with the manufacture of tantalum 
lamps stiumlated prospecting for these minerals. 

The Greenes Well deposits appear to have been discovered in 
1905, those at Mt. Francisco in 1906. 

green's well. 
The workings in this locality are situated in the same belt of 
granite as extends from near Lalla Rookh through Wodgina to 
Mt. Francisco, the original mine is thus described by the Inspector 
of Mines :— 

"On M.L. 100 (1 111 or 112, E.S.S.) 0. T. Bell and party,* 
a rubbly felspar formation (pegmatite vein, E.S.S.) has been ex- 
posed for a few feet. This carries tantalite, but sufficient work 
has not been done to allow of an opinion as to the richness of the 
lode. On Mr. Beth's alluvial i-eward claim ( ? M.L. 105 ' Mt. York,' 
E.S.S.) tantalite can be easily seen in the gully that traverses the 
<jlaim." 

" A sample** of dressed ore from Green's Well brought to 
Perth by Mr. A. Gibb Maitland apparently consisted of both stream 
and lode ore in angular fragments from 1mm. up to 20mni. in 
diameter. A great portion of it is moi-e or less well crystallised, a 
few excellent crystals being observed in it. . . The sample as a 
whole assayed: tantallic oxide, 42.39 per cent.; niobic oxide, 21.09 
per cent.; metallic tin, 15.62 per cent. The mineral itself varies 
from a columbite with specific gravity 5.35 to a tantalite with 
specific gravity 6.tS4. For the most part it has a dull rusty black 
surface, but occasional crvstals exhibit brilliant black metallic faces. 
The onlv associated mineral observed in any abmidance is cassiterite. 
The primary deposit from which the ore is derived appears from 
the above description to be a typical quartz — albite pegmatite. 
The ore from Green's Well is characterized by the very variable 
extent to which tantalum and niobium replace one another. In 
another sample from here, individual crystals varied in specific 
gravity from 0.4 up to 7.7, indicating au approximate percentage 
of tantalic oxide varying from 46 to SI." 

The only leases now held in this locality are 105, Mt. York ; 
111, Crown *; 112, Central ; 113, Central Extended. Tantalite 
mining here as elsewhere in the North-West is now practically 
abandoned owing to the present lack of a market. 

• G«olo9ical Survey BaUetiiTNo. 23, p. 68. Perth i Bj Authority, 1906. 
** "nrntahim and Niobium in Australia. E. S. Simpson, Australian Association 

for the Advancement of Science. 
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WODGINA. 



The geology of this Held has ah'eady been described under Tin 
on page 56. 

Briefly it embraces the line of contact of large masses of green- 
stone and granite, a belt of schists being developed along the junc- 
tion, and pegmatite veins passing from the granite into the schists 
and more solid hornblende rocks. Within the area of the latter 
the pegmatites contain ores of tantalum, mainly manganotantalite, 
and it is these veins which constitute the tantalum lodes of the dis- 
trict Large quantites of detrital ore have been recovered from 
the shallow surface soil in the immediate vicinity of the outcrops 
of pegmatite veins. More or lees water-worn alluvial ore has also 
been won from Tantalite Gully, Two-mile Gully, and others in the 
vicinity. The total output of concentrates to the end of 1906 has 
been 85.60 tons, valued at £11,569. This has all been won by simple 
hand-picking or dry-blowing, no crushing plant being in existence 
on the field. The market for tantalite has been so small and irregu- 
lar of late that mining for this material is practically at a standstill. 
Onee a steady market were assured it seems probable that Wodgina 
(including the surrounding district) would be found to be one of 
tiie greatest producers of high grade ore in the world. 

In the following table are given analyses of — 

(a) Manganotantalite, large detrital fragment from M.L. 86^ 
"H.M.," Wodgina. 

(h) Manganotantalite, small rhombic pilsm, Wodgina District. 

(c) Microlite, small rolled pebble, Wodgina District. 

id) Calciotantalite, small rolled pebble, Wodgina District. 

A 

Ti,0, 68-65 

Nb,0, 15-11 

TiO, -40 

SnO, -48 

WO, ti'ace 

H,0 (combined)... "07 

PeO 1-63 

SbO 1415 

JfiO trace 

OaO trace 

MgO 15 

^* i^"^ ••• *•■ ••• 

•" m ^*^ ••• •■« ■•• 

(Ce.Y),0, ... nil 



B 


C 


D 


69-95 ^ 


7716 


i 73-83 


14-47 > 


( 6-44 


• • • 


• • • 


-54 


•86 


present 


'72 


• • • 
■ • « 


■ ■ • 

l-28» 


• * • 

• • « 


2-68 


3-64 


8-42 


(12-54) 


•bO 


1-39 


• ■ a 

• ■ « 


■ • ■ 

13-46 


'7-78 


• ■ • 


•42 


•62 


• • • 


•20 


■ • • 


■ • • 


1-66 


■ • » 


nil 


nU 


7iil 



100-64 100-00 98-42 9973 



Spec. Grav. ... 703 7*09 642 604 

0.8.M.N0 ... [6450] none [6996] [6386] 



* Total loss on ignition. Of this* 0*22 % .was diiyen olf at 100°. 
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The mineral which occurs most frequently at Wodgina, and 
constitutes almost the whole bulk of the ore exported is mangano- 
tantalite. A typical fragment from a large specimen of detrital 
ore was analysed with the results given in column "A." Those in 
column " B " were obtained from a single rhombic prism weighing 
8 grammes. This mineral is black on a fresh fracture, with a 
metallic lustre. Weathered surfaces are a rusty brown colour, due 
largely to a thin adherent film of ferruginous clay. In size the 
masses vai^ from many pounds in weight down to a few grains 
only, and in the alluvial are often associated with tin ore, though 
so far cassiterite has not been recorded from the veins which 
carry tantalite. The extent to which this ore is intermixed with 
the stream tantalite is shown by the following assajrs :— 

Per oent. Per. oest. Per cent. 

1. Ta.O, 45 Nb.Oj 32 Sn, 312 

2. Do. 60 do. 16 do. 6*74 

3. Do. 17-3 do. 3-6 do. 50*36 

4. Do. 8-9 do. 1-6 do. 60*90 

Such mechanical mixtures of the two ores could be readily 
separated by an electro-magnet. 

No normal iron tantalite has been observed at Wodgina, the 
whole of the mineral there being of the manganese variety. It i& 
usually of a very uniform grade, containing from 65 to 70 per cent, 
of tantalic oxide. The following assays have been made of lower- 
grade ore said to be from Wodgina : — 

Manganocolumbite— Ta,0„ 22*90%; Nb,0„ 5488%; Sp. Gr., 5*72 
Manganotantalite— « 48*21 30*52 6*34 

Microlite (pyrotantalate of lime) occurs in association with 
manganotantalite in a stream ore received from Wodgina. The 
exact locality from which this ore was derived has so far not been 
disclosed, but judging from the associated minerals, it is from the 
immediate vicinity of Wodgina itself. The mineral, constituMng 
about 2 per cent, of the whole parcel, is in irregular water-worn 
fragments up to one inch in diameter. The specific gravity varies 
from 5.37 to 5.76, and .colour from light-grey to pink or pale liver 
colour. It is opaque in mass, but in a thin slice is sufficiently trans- 
parent to show that it is isotropic. An incomplete analysis is given 
in column " C " above. 

A few small pebbles received on another occasion from Wodgina 
had the composition shown in column " D." They are either very 
intimate mixtures of tantalite and microlite, or else, more probably^ 
a lime variety of tantalite.* 

M.L. 86, ''H.M/' and M,L, 87, Anchorite.— These two leases 
are worked in conjunction. They are situated at the north end of 



* For mucli fuller details of this mineral, see the paper by E. S. Simpson, previously 

referred to. 
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Wodgina proper. They are traversed from end to end by a tan- 
talite lode, consisting of a vein of pegmatite composed of very 
Tariable proportions of quartz, albite, orthoclase, muscovite, lepi- 
dolite, and maganotantalite [6457* 6456.1. This dyke traverses 
ibe greenstones in a north and south direction, and varies from 
Mft. to 41ft. in width. On M.L. 87 "not very much work has been 
done."** operations having been confined to dryblowing the surface 
along the outcrop and in the vicinity of the " pegmatite vein." 
This first makes its appearance outside the boundary of the An- 
chorite ground, to the south of McCarthy's Creek, and after travers- 
ing the whole extent of the two properties, extends northward far 
beyond the limits of the geological map (through M.L. 97, E.S.S.). 
The vein has been opened up in M.L. 86 for a length of 45ft., 
but only to a depth of 3ft. or 4ft. To the north of the opencut 

its width is 41ft., whilst 204ft. further it has dwindled to 34ft 

A considerable amount of dryblowing was being carried out upon 

the slope of the hill adjoining and to the west of the lode 

Several tons of tantalite, some of it being very coarse (pieces as 
mneh as thirty seven pounds being not uncommon), have been ob- 
tained in this way This detrital tantalite results from the 

disintegration of the rich chute occurring in the vein adjoining. 

The output from these two leases has been : — 

1905 26-00 tons ... £2,425 

1906 810 tone ... 2,020 



Totals ... 34*10 tons ^5,446 

To this must be added that of Naismith's alluvial claim (Un- 
registered) which occupied part of the ground now held under 
^Ls. 86 and 87. 

The output of this claim was : — 

1906 ... 44*96 tons ... Je5,600 

1906 ... 3*85 „ ... 386 



Total 48-80 ... ^,886 



Cassiterite and tantalite occur in conjunction in Two MDe 
Creek, south of the above workings, whilst Mr. Maitland mentions 
tantalite as occurring in " lodes " and alluvium for some distance 
north of M.L. 86. 

MT. PRANaSOO. 

This locality is about 10 miles south of Wodgina, and has only 
recently been discovered. According to accounts of the field re- 
vived in Perth the ore occurs under similar conditions to those 
which obtain at Wodgina. The lodestuff from the Congo, M.U 
124, is a pegmatite, composed mainly of albite, orthoclase, and 
<inartz, with more or less muscovite and garnet. Manganocolumbite 



•• 



A. Gibb Maitland, G.S. W.A. BuUetin 28. Perth : Bj Authoritj, 1906. 
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occurs in it in irregular masses, in which parallel groups of crystals 
are often well defined. A specimen [6976] in the Departmental 
collection has a specific gravity of 5.73, equal to 23 per cent, of 
tantalic oxide. A little detrital ore has been also obtained from 
this loealitv. 

0REENBU8HES. 

The geolopcal structure of this tinfield has already been des- 
cribed on page 61, under the heading of Tin. The main mass of 
rock is granite, which is traversed by dykes of diabase and p^ma- 
tite. All these rocks are crushed and foliated in places and, except 
in the lower parts of the valleys, are covered with laterite (iron- 
stone conglomerate). 

Two ores of tantalum, tantalite and stibiotantalito, have been 
worked on this field. Analyses of these are given below:-— 







A. [2025] 




B. 




C. 


Ta.O, 




80-61 


■ ■ « 


6M3 


• • • 


51-9o 


N.O. 




2-60 


• • • 


7-36 


• • • 


4-49 


SnO« 




1-51 


• • ■ 


a • P 


• • ■ 


■ « * 


TiO; 




•71 


* • « 


■ • • 


• • • 


■ ■ • 


SiO, 




• • • 


• • ■ 


• ■ • 


• • • 


314 


WO, 




•13 


• • • 


... 


• • • 


■ • • 


H,0 combined 


•14 


• ■ • 


k ■ • 


■ • • 


•61 


PeO 




10-89 


• * • 


B • • 


• • • 


• • » 


Fe.O, 




« • • 


• • 


trace 


■ • ■ 


•39 


MnO 




3-78 


• • • 


■ • • 


• • • 


trace 


NiO 




•02 


* • • 


•08 


• • • 


trace 


OuO 




• • • 


• ■ > 


> ■ • 


• • • 


•20 


CaO 




NU 


■ • • 


■ • • 


• • • 


■ « • 


MgO 




-19 


• • • 


• • • 


• « ■ 


• • ■ 


Sb,0, 




Nil 


• • ■ 


40-23 


• • • 


88*04 


Bi,0, 




Nil 


• • • 


•82 


• • • 


•79 


(CeY),0, 




Nil 


■ • • 
• • > 


• ■ • 


• • • 

• » • 


• • ■ 




100-48 


99-82 


99-61 


Sp. gr. 


■ • • 


774 


• ■ ■ 


737 


« • • 


6-47 


Analyst 


. •• hi. 


S. Simpeon 


• ■ • 


G. A. Goyder 


■ • • 


G. A. Goyder 



Neither of these minerals is by any means common on the 
fields, to the southern half of which their occurrence is limited. Of 
the two, tantalite is by far the most plentiful. Tantalite has been 
found in situ in Bunbury Gully, and at the head of the Moulton 
Brook (Battlers' Gully) in a highly micaceous material [6506, 6875 J 
which is probably the upper portion of ah albite pegmatite of the 
usual type. In these it occurs both in comparatively coarse and 
very fine pieces, devoid of all crystal faces, but exhibiting an ill- 
defined rleava/e. Cliiefly, however, it is known as water-worn . 
pieces from the size of fine shot up to ISlbs, in weight [19173 
associated with tin ore in the alluvial deposits of Bunbury and 
Floyd's Gullies. 

Associated with the stream tantalite, but in much smaller and 
less fi^equent pieces, is the unique mineral stibiotantalite. It is 
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foand at times forming thin veins in tantalite, of which it appears 
to be an alteration product due to the passage of antimonial solu- 
tions through cracks in the parent mineral. It occurs also in water- 
worn fragments from the size of a pin's head up to about two inches 
in diameter. Most of these consist of pure yellow or greyish stibio- 
tantalite, but some consist of an ill-defined black core of tantalite 
surrounded by the pale coloured antimony mineral. It always 
exhibits more or less definite traces of crystalline structure, one 
deavage being usually very distinct. 

The recorded output of tantalum ore is very small, viz., 2.46 tons 
up to the end of 1906. This, however, is probably very far short 
of the true total of ore raised, many comparatively small parcels of 
ore never having been reported to the Statist. 

MJj. 369, Enterprise (M^A acres). —This lease is situated at 
the head of Bunbury Gully, extending across the main road to 
Bridgetown. Mr. Campbell, in December, 1905, described this mine 
in the following terms* :— 

'' An cpencut about 12ft. deep has been made on the west side 
of the road ; the upper seven feet shows a wash of tin and tantalite 
[6507, 6508, 6509] ; below this is kaolinised gneiss, containing a 
micaceous lode formation (crushed pegmatite, E.S.S.), IS inches 
wide [6506], slightly greenish in tint, but in places slightly ferru- 
ginous, carrying particles of tantalite and tourmaline from coarse 
dust to chunks one inch in diameter. A drive has been put in on 
the lode 30ft. The lode is seen for 18ft., when it tapers out, but 
the micaceous formation continues and appears to be making again 
at the end of the drive. The strike of the lode is 323 degi-ees, and 
the underlay 22 degrees to the south-west. A shaft about seven 
feet deep has been commenced a few yards further south to reach 
this lode further on the underlay. A pot-hole, one and a half 
chains north-west of the last spot shows a somewhat similar wash 
[6606]. 

Some large pebbles of alluvial tantalite [6607] from this mine 
are wholly or partially coated with a smooth, hard, and firmh' ad- 
herent coating of ferruginous bauxite, as much as three or four 
millimetres thick in places. This peculiarity is shared by the tin 
ore in other parts of the field. A fair amount of stibiotantalite 
has been obtained from this mine [7199]. 

Mr. Campbell further states:— **" A little tantalite is said to 
have been found in wash with tin on the next lease to the noi*th, 
M.L. 370, Wills, held by Alfred Seabrook, and a claim, No. 755, 
the Dill-McKay, held by Messrs. Hille & O'Farrell, adjoining the 
east side of M.L. 369; and also in M.L. 379, Qaltee-more, held by 
Messrs. Marsh and Gait ; this is one mile south-westerly from the 



* Western Australia. Beport of the Department of Mines for the year 1905. Perth -. 

By Authority, 1906. 
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Greenbushes Well Reserve 1381 ; it adjoins part of the south side 
of M.L. 313, Battlers' Hope." A lode said to carry tantalite as 
well as tin has been opened up on this lease. It is a kaolinised 
pegmatite [6375]. 

The accompanying table shows the total output of tantalum 
concentrates as reported to the Statist to the Department of Mines, 
plus an amount of 0.12 tons from Claim 755 at Greenbushes, un- 
reported :— 

Troduction of Tantalum Concentrates. 



Year. 


Wodgina. 


Greenbushes. 


Total. 


1905 
1906 ... 


Tons. 
70-95 
14-65 


£ 
8,925 
2,644 


Tons. 
2-46 


1,600 

« k * 


Tons. 
73-41 
14-65 


M 

10,525 
2.644 


Totals ... 


85-60 


11,569 


2-46 


1,600 


8806 


. 13,169 
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TUNGSTEN AND MOLYBDENUM. 

Tungsten. 

Three ores of tungsten are of commercial importance, viz. : — 

Wolfram (Wolframite). — Tungstate of iron and manganese 
(Fe.Mn) WO^. Tnngpsten, 60 per cent. ; tungstic oxide 76 per cent. 
Massive or crytallised ; well marked cleavage. Hard (5), brittle. 
Blaek or dark-brown, opaque, brilliant lustre. G., 7.4. 

Huebnerite, — Tungstate of manganese, MnWO^. Tungsten, 
60 per cent ; tungstic oxide, 76 per cent. Similar in appearance 
and properties to wolfram. 

Scheelite, — Tungstate of Lime, CaWO^. Tungsten, 64 per 
cent.; tungstic oxide, 80 per cent. Massive or crystallised. White 
or slightly tinted yellow, etc.; brilliant lustre, translucent. Hard 
(5), brittle, a, 6.0. 

Of these minerals huebnerite is so far unknown in this State, 
and wolfram only found in a few localities, but scheelite is present 
in greater or lesser quantities in many of the gold-bearing quartz 
reefs in the interior as well as in grains in the alluvial derived from 
them. In many cases this mineral has been overlooked, but even 
where recognised no attempt has been made to recover it by con- 
centration except in one instance, viz., at Ravensthorpe, in the 
Phillips River Goldfield. 

The other localities from which tungsten ore has been recorded 
are : — 



DiTision of the 
State. 



North-West 



Do. 



Do. 

South-West 

Do. 
Do. 



Centre. 



Mosquito ... 



Boeboome District 



V/ U w ••• •■• ••• 

Geraldton District 

Brookton ... 
West Biver 



Nataxe of oooorrenoe. 



Bunches of scheelite in auriferous 
quartz reef in Ard Patrick G.M. 
Assays — a. Pungstic oxide, 50 93 
per cent.; h. Tungstic oxide, 
45*10 per cent.; gold, Idwt. 
16gr. per ton. Bm [6273]- 

[014-] Small specimen of wol- 
fram forwarded from Boebourne 
by prospector; exact locality 
unknown. 

Scheelite in quartz. Welcome 

G.M. [ewo]. 

Large orystaJline pieces of wol- 
fram in quartz [6021 5961]- 
Wolfram in quartz. Bee below. 
Masses of scheelite in quartz. 
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Tungsten Ore Localities — continued. 



Division of the 
State. 



Central 



Centre. 



Do. 


Coolgardie ... 


Do. 


Kalgoorlie ... 


Do. 


Pingin 


Do. 


HigginaviUe 


Eucla 


Norseman ... 



Nature of occtirxence. 



.. ! Soathem Gross ... 



■ • • • • ■ 



Large veins and masses of schee- 
lite in quartz from Frazer's 
G.M. [1414]. 

Masses of scheelite carrying coarse 
gold from reef in Lindsay's 
G.M. [1299, 4134]. Also a« 
sand in alluvial of Fly Flat 

Masses of scheelite in lode stuff 
in Brown Hill Extended G.M. 
[395a 5261]. Also with gold 
in Hannans Reward G.M. 

[5245]- 

Small masses of scheelite in 

quartz. The Oaks G.M. [6348]. 
Large masses of scheelite in 

quartz in Sons of Erin G.M. 

nrOlS] and Sons of Erin North 

G.M. 
A little scheelite in auriferous 

quartz, Record G.M. [5060]- 



BROOKTON. 

Early in 1907 a black mineral was sent in from this locality 
to be determined, and proved to be wolfram. In consequence of 
the prevailing high price of this mineral (about £120 per ton) 
several leases were applied for, and Mr. W. D. Campbell, Assistant 
Geologist, was deputed to inspect the find. He reported, inter 
alia :— 

" I have visited the wolfram lode at Mr. Nesbitt's, it is in 
Location 5868, and adjacent to portion of 6100, on its southern 
side. It strikes 20 degrees, and underlies east at a high angle. 
There appear to be two parallel granite lodes with the quartz veins 
contained in the lease applied for by Mr. Nesbitt. I cannot say 
what is the exact width of the lode, but about 23ft. were exposed. 
The surface indications show a poor proportion of wolfram in the 
lode. The deposit would certainly seem to be worth prospecting 
on judicious lines." 

Several samples of hand-picked ore more or less contaminated 
with quartz, gave the following assay results :— 



L. 2907 


Tungstic oxide 


63*18 percent. 


2927 


Do. do. 


67-47 do. 


2930 


Do. do. 


2119 do. 


2957 


Do. do. 


t>4 72 do. 


3026 


Do. do. 


5205 do. 
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RAVSNSTHORPE. 



The geology of this locality has already been discussed under 
^^Copper," page 39. A recent issue (4/5/07) of the W.A. Min- 
ing , Building, and Engineering Journal, says : — 

'*A trial parcel of stone from Dallison's Reward, containing 
p;Id and scheelite. and treated at the Floater Battery, gave a 
retam of 5oz8. 6dwts. of gold over the plates, and about 22cwt. of 
^meentrates, which have been assayed and gave a return of '(U).2 
per cent, of tungstic acid." 



Molybdeaam. 

Only two native compounds of Molybdenum are of any com- 
merdai importance, viz., the sulphide and oxide. Of these, the 
former is more common, and is much more readily concent i-ated. 
The following are descriptionB of these ores:— 

Molybdenite, — Sulphide of molybdenum, MoS,. Molyb- 
denum, 60 per cent. Foliated, scaly or sometimes granular. Me- 
t4illic, opaque, lead-coloured, closely resembling graphite. A'ei-y 
soft (1 to IVi), flexible. G., 4.7. 

Molybdite. — Oxide of molybdenum, MoOg. Molybdenum, 66 
per cent. In fine crystals, fibrous, massive or earthy. Yellow, 
very soft (1). G., 4.5. 

No ores of molybdenum have ever been raised for the market in 
any part of Western Australia. They are known however to occur 
in the localities given in the following table:— 



DiTision of the 
State. 



Central 
Dq. 

Do. 

Do. 
Do. 

Sontb-West 
Do. 

Do. 

Do. 



Centre. 



Nature of occarrence. 



Lawlers 
Coolgardie 

Niagara 
Biddania 
Southern Croes 

Blackboy HiU 
Toodyay 

Clackline 

Bedford Haven 
North of 



Molybdenite in quartz [486Bi]- 
Molybdenite in small albite vein in 

amphibolite. Ensign G.M. [3B7]- 
Molydenite in quartz, G.M.L. 446 [4396J- 
Molybdenite In greenstone schist [738 . 
Molybdenite in quartz, at times in ex- 

oellent crystals. 
Small scales of molybdenite in clay [314]. 
Numerous large and small flakes in 

massive grey granite [0087] • 
Molybdenite and molybdite in (quartz 

[13161. 

Molybdenite in quartz. 
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INDEX TO NAMES OF PLACES, >«INES, ETC. 



Page 



Ackiie Mine 

Aiiic "ip^ . . 

Albito 

Alice Uary Mine 

AlltQ Bros.' Lease [. . 

All Xationa Extended Mine 

All Nations Mine ... 

Alma Lead Mine 

Alaminium 

Aaaoonda Gbpper Mine 

Aitchnrite Lease 

Andante Lease 

Andover 

Aojlesite 

Antiinony 

Aid Patrick G.M. 

Argentiferoos Copper Ore 

Amno • • • > 

Arrino Proprietary Mine 

A^X)Ute 

Ai^bnrton 

Assays^ Free 

Assay Reg^ulations 

Aurora Lease 

Australia Mine 
AzQrite • • 



Bftddera and South Ugra Lsad Mine 
Baddera No. 1 Lead Mine 
Biddera No. 2 Lead Mine 
Bidan Powell Mine 

BaQa Balla 

B%Ua Balla Copper lifine .. 

BsUadonia 

BsU&rat Mine 

Bsrdoc 

Bsttler's Gully 

Battler's Hope Lease 

Bauxite 

Baxter's Copper IhGne 

Bedford Haven 

Bolele Station 

Beajamin's (Rule &) Mine 

Birthday Mine 

Bismuth 

Bismuthinite 

Bismatite 

Blackboy IS11 

BUdrwood Ransres 

Blende 

Blue Ribbon Wne 

Blue Soec Mine 

Bo? Iron Ores 

Boojardie 



• • 


m m 


47 


• • 


9 • 


47 


• • 


* • 


56 


• • 


■ ■ 


47 


• 4 


• • 


45 




• • 


52 






62 


• • 


• ■ 


85,88 




• ■ 


104 




a ■ 


15,19 






110 






43 






78,88 






77 


• • 




92 


■ • 




115 


• • 




19 






19.35 


• • 




36 


• ■ 


• • 


35 


• ■ 




102 


• • 


..19, 


78, 80, 88 
14 


• « 


• • 


13 


■ • 


■ • 


67 


• • 




47 


• • 
• • 


• ■ 


17,34 
86 


• • 


• • 


86 


■ • 


• ■ 


86 


• ■ 


• 9 


39 


• ■ 

• • 


• • 

• • 


19, 26. 88 
24,25 


• • 


• • 


103 


• • 


• • 


40.47 


• • 


• • 


100 


■ • 


■ • 


112 


■ ■ 


• • 


67. 114 






104 


■ • 




36 


• • 


■ • 


IIT 


• • 


■ • 


20 




• • 


44 






47 


• • 




92, 93 






94 






94 






117 






61, 104 






90 






47 




■ • 


47,92 




• • 


99, 101 


• ■ 


• • 


98, 100 
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Boomar JlCine 

Boorara 

Bomite 

Boronia Lease 
Boston Ooppor Jtfine 

Boulder 

Bow River 

Bremer Bay 
Brigrht Star Lease 
British Flag: Mine 
Broad Arrow 
Brookman's Greek 

Brookton 

Brown £011 Extended GH. 
Boldania 
Banbury Gully 
Burbanks 



' • • I 



* ■ • • 



Pac 
44 
20 
17 
64 
26 

2a 

49 
20 

60 
4T 
UK SO 
52. 78 
.. 49, 115, 116 
116 
117 
..49,61,67,112^ 
9 



Calaotancaiite 

Oftrdup 

Qarlow Oastle Copper 

OAflsiterite 

Q. D. G. Mine 

Oentral Extended 

Oentral Lease 

Oerussite 

Oervantite 

Ghaloodte^ 

Ghaloopyn'te 

Chamberlain Lease 

Ohessylite 

Cheynes Copper Mine 

Ohingamou? 

Ghiverton liead Mine 

OhristmM Gift Mine 

OhromiferouB Laterite 

Chry«ooi^Ua 

Clacldine 

Claim 219a 

Claim 315 

Claim 31ft 

Claim 60S 

Claim 64S 

C^'m 670 

Olain 671 

Qiaim 683 

(^laim 684 

(^aim 695 

(^m 700 

C^aim 705 

claim 710 

Qlaim 712 

Olaim 726 

claim 734 

Claim 738 

Claim 741 

claim 744 

Claim 745 

filaim 746 

Claim 74S 

Claim 750 

Claim 752 

Claim 753 

Claim 755 

Claim 759 

Claim 759 

Claim 762 



Mine 



% 



109- 

78 

26 

49,56,57,111 

47 

108 

63, 108 

27,77 

92 

17, 27. 34. 36 

18. 34 

57,59 

17 

35 

49.55 

85 

47 

100 

27 

117 

70 

74 
SS 
65 
74 
74 
62 
70 
66 
71 
65 
67 
70 
68 
63 
67 
68 
74 
72 
74 
71 
70 
71 
70 
70 
113 
66 
«7 
9B 
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A^****" • ■ \^ •• •• •• •• mm ma ■• •« f *i 

^'^■*'*^ ■#A •• •• «• •• •« as •« fi 

(Saim 774 7n 

CSaim 775 7n 

\^^M^ t i %M mm •• •• •• ■• /\* 

<Uiin 779 70 

dnm 781 68 

GUim 783 to 

Own, 789 . . . . . . . . 70 

CJaim 792 72 

Chim 801 74 

nAU^Hv •• •• «« «a n m ■• •• •« ,a J.11^ 

Oolambite KMJ 

Cbmet Lease 60 

OoDiBt Vale 78, 100 

Gommonwealih Lease 57.58 

GoQi^ Lease 111 

Cbntest Mine 47 

Ooo(?Ie??ong: 49,50,54,55,76,107 

Cook's Station 19 

Ooolgardie ^ 20,78,88,91,94,100.116,117 

Gooniran Biver 50 

v^^/pcr •• •• •• ■• •• •• •• •« •• ,, oj- j^ I 

Oopper Glance 17 

Copper Horseshoe Mina 47 

Oopper Kn^ lune 44 

Copper Pyrites . . j 8 

Cornwall Extended Lease 7*2 

Cornwall Lease 70, 72 

Corundum .. .. .. 104 

Cowan Brook . . 66 

Cowan Gnlly 66 

CroBsns Mine 27 

Crown Lease .. .. 108 

Croydon 19,25,91 

Croydon King Oopper Mine 26 

Cryolite 104 

Cuddin^rwarra 27 

v>iw •• •• •• •• •• .. .. .. ,, ,, 10«j, 1 1 »^ 

Cupriferous gossan 34 

Cuprite .. .. .. .. .. .. .. 17,27 

Cyprus Copper Ifine 35 

Dallison's Reward Mine 117 

I.^VX IQwU •• •* ** •• ■• •■ •■ ^a* 

Dariin? Range 100, 104 

Day Dawn . . . . 19,' 27, 48 

JLItSr D V •• •* •■ •• •« «• aa ,« ,, IW 

Derby Syndicate 32, 34 

Desmond Mine . . 47 

XJBtU o a ttOB ■■ «• a* ^*f 

-L/IX iv J^BBoO •• •• i ^ 

Dreamland Leeee 68 

^rediring (Tin), Claim Na 1 52 

Dr. Jameson Mine 45 

Duffer Mine 28 

Duke of York Mine 47 

Dumpling Gully 62, 64 

Dunallan 94 

Dundee 20 

Dunn Bros.* Mine 45 

Sast Mt. Barren 19 

East Murchison Goldfield 95 

fiBstern Creek . . . . 60 

Bldjudina . . . . . . . . . . . . . . 9S 
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E^ina .. 

Egina Copper Mine 

Eley's Well 

Elliott's Gully^ 

Elverdton Mine 

Everdton South Mine 

Elverdton Welcome Stranger Mine 

Emerald Copper Mine 

Emily Hale Mine 

England Lease 

Enterprise Lease 

Erlistoun 

Erubescite 

Esperanoe Hill Lease 

Euxenite 

Evelyn Copper Mine 



Paoh 

• • • • ■L*7« ^O 

25 

49, 50V54, 55, 76,107 

70 

39,46 

38, 46 

. . 00 

30 

40 

67, 113 

20,78 

17 

68 

55, 106 

26,91 



Fahl Ore 

Fairlie Mine 

Farwig's Claim 

Federal Mine 

Federation Copper Mine 

Filewood's (Garritty &) Mine 

Five-mile Copper Mine 

Floater Mine 

Four-mile Pool Lead Mine 

Floyd's Gully 

Eraser's G.M. 

Free Assays 



18 

47 

54 

41 

26 

45 

26 

45.94 

82 

72,112 

116 

14 



Gh^banintha 

Gadolinite 

Galena 

Galtee More Lease 
Garritty & Filewood's Mine 

Geikie Bange 

Gelirah Lead and Copper Mine 

Geraldine 

Copp< 
Geraldine Lead Mine 
Geraldton 



Geraldine Copper Mine 

Geraldin 

Geraldto 

Gibbsite 

Gibney's Gully 

Gibson's Copper Mine 

Gill's Copper Mine 

Gladstone Lease 

Glasgow Lease 

Glenderry Copper Mine 

Golden Hope Mine 



Golden Horseshoe Mine 

Goongarrie 

Gordon River 

Gordon's Mine 

Gorge Creek 

Gough and Smith's Claim 

Grafter Mine 

Grant's Beward Reef 

Gray's Lead Mine 

Great Oversight Mine 

Great Wonder Lease 

Greenbushes 49,60,61,76,93,300,102,105, 

Greenbushes Consolidated Tin Sluicing and Mhung Company .. 

Greenbushes Development Company 

Greenmount 



.. 19,28,96*99 

55 

34,77 

113 

20 

33,34,82 
18, 19, 31, 33, 78, 81, 88 

• • • • «)o 

77, 81, 86 

115 

104 

62 

63 
63 

.... 26 

102 
19,30 



20, 78, 88 
75 
47 
21 
82 
39 
74 
107, 112, 114 
67 
62,6a 
20 



123 



Gnen's Well .. 
GwgoT A. 
GiKDsby Kiiie 
OnJ\^ Copper Mine 



Ms Creek 

B«Qnan's Beward G.M. 

Htphaard Lease 

Harbour View ICne 

HsTbour View North Mine 

MTdman. E. T. 

Bntly River 

^«Ti and Party's CSaim 

Bda Mine .. 

Hftmin^'s Copper Ifine 

Hffbert's Mine 

Herdsman's Lake 

gWR"s Spring 

Hillsborough Mine 
H.M. 



Hong KoDg 

Boran's Lea_ 

aj«n*s Xo. 1 North Lease 

HorsBBhoe 

Hoebnerite 

Hantsman Group 



Ig» Lead Mine 
Independent Lease 

J^ 

JnpiD River District 
taiedte Bay .. 
injihoe Station 



Jerramongup 
Jnnita Lease 



|»teoorUe 

^nowna 

Sate Antimony Lease 

Wb Gully 

Mmacott 

Kermfisite 

Niamey Lease 
Elmore Mine 

Bmberfey 

Siogsmill and Martin's Lease 

Kingston Mine 

Sing Tin Lease 

Bng Tin North Lease 

Eng Tin South Lease 

Kirton's Lead Mine 
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THE 



Bonnievale and Kunanalling Districts, 

COOIiOABDIE! OOLDFIEIiD. 



PREFATORY NOTE. 



THE various mining centres described by Mr. Gibson in this 
Bulletin consist largely of fine grained foliated and massive 
greenstones; these are penetrated by granite which, in 
some parts of the district, forms the matrix of the princi- 
pal gold-bearing reefs. 

The quartz redfs occur both in the granite and the green- 
stone, and at times are to be found forming the Junction of the 
two. The reefs in the granite appear in general to have a strike 
parallel to the Junction between the granite and the greenstone, 
and they are invariably hard clean quartz, which carries very 
little sulphides. 

The ore of the highest value is said to be that which is most 
marked by lamination, and as a rule the hanging walls of the 
reefs are much better defined than the foot walls. 

The Kin tore centre is about six miles from Kunanalling and 
is geologically identical therewith, and is of especial interest by 
reason of the occurrence of the "Cement Deposits" which filled 
an old river channel carved out of a much eroded granite. What 
now remains of this Cement, which appears to have been very 
extensively worked, occurs everywhere between 1,380 and 1,460 
feet above sea level. 

The old river channel has been followed by mining operations 
for over a mile and a-half though there are frequently breaks 
which may probably be ascribed to erosion; the results of erosion 
are strongly marked by numerous potholes and deep gutters. 

The deposits filling the old water course consisted of rounded 
and subangular fragments of quartz of all sizes, cemented by a 
ferruginous silicate of alumina in varying pr6portions. So far as 
mining operations have been carried, the payable gold was mainly 
found in the cementing material. According to the ofiicial figures 
it appears that the cement has yielded 20,217*46ozs. of fine gold. 
There seem to be some good scientific reasons for believing the 
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gold to have been deposited mechanically, though a certain 
quantity may have been added from solution. The ultimate deri- 
vation of the gold is from the reefs and formations in the vicinity. 
The Geological Age of the Cement deposits is somewhat con- 
jectural, but there appears to be some evidence for believing it to 
be either late Tertiary or Pleistocene. 

A. GIBB MAITLAND, 
Geological Survey Office, Government Geologist. 

17th February, 1908. 



TABLE OF CONTENTS. 













Fage 


Prefatory Note ... 


■ • • 


• • ■ 


• • • 


• • • 


5 


BONNIEVALK— 












G-eneral and Geology 


• ■ ■ 


• • • 


• • • 


• • • 


9 


The Quartz Beefs 


• • • 


• • ■ 


• B • 


• • « 


11 


Water and Timber 


• ■ • 


■ ■ ■ 


• • « 


• • • 


13 


The Mines ... 


• • • 


■ • • 


• • • 


• • • 


13 


KUNANALLING — 












General and Geology 


• • • 


« • • 


• ■ ■ 


• • • 


20 


The Qnartz Beefs and Lodes 


• • ■ 


• • • 


• ■ ■ 


22 


Water and Timber 


• ■ ■ 


• • • 


• • • 


• ■ • 


24 


The Mines ... 


• • • 


• • • 


• ■ • 


• • • 


24 


EiNTOBB — 












General 


■ • ■ 


« ■ • 


• ■ « 


• ■ • 


37 


The Cement Leases 


• ■ • 


■ • ■ 


• • • 


• • • 


38 


Carbine 


« • • 


• • • 


« • • 


• ■ • 


42 


Dnnn's " Eight Mile " 


• • ■ 


• ■ • 


■ « * 


• • • 


45 


Balgarrie G.M. 


• • • 


• • • 


• • ■ 


• ■ • 


46 


JoxT&Dix Htllb — 












General 


■ • ■ 


• ■ • 


■ • • 


■ • ■ 


48 


The Mines 


• • « 


• • • 


• ■ • 


• • ■ 


49 


Wealth of Nations 


■ • « 


• ■ • 


■ • ■ 


• • • 


53 


Index ... 


• • • 


• • • 


■ • • 


« • ■ 


67 



MAPS. 

Locality Map ... ... ... Frontispiece 

Geological Sketch Map of Bonnievale (20 chains to 1 inch) ... At end 
Geological Sketch Map of Kin tore and Kimanalling (40 chains 

to 1 inch) ... ... ... ... ... At end 



PLATES. 




To face Page 


I. — New Victoria Consols Mine 




14 


II. — Vale of Coolgardie Mine 




16 


III. — Westralia and East Extension Mine 




18 


IV. — Premier Mine 




24 


V. — Carbine Mine 




44 


VI.— Wealth of Nations Mine 




54 



FIGUBBS. Page 

Fig. 1. — Cross Section at vertical shaft, Bendigo G.M.L., Bonrie- 
V ajLO ... ."• ... ... .•• 

Fig. 2. — Plan shewing mode of occurrence of the Shamrock lode 



11 
32 



PART /. 



Tbe Bonnievale and Kunanailing: Districts, 

Coolgardie Goldfield. 



BONNIEVALE. 

• 

The towuship of Bonnievale is situated about seven miles to 
tbe north of Coolgai'die in a small valley running approximately 
east and west between two ridges of greenstone hills which rise 
to a maximum height of two to three hundred feet. The 
intervening country between this centre and Coolgardie consists 
of alternating valleys and ridges, these generally speaking having 
a roughly east and west ti*end ; a similar class of country also 
extends eight or ten miles farther north with a difference that a 
greater extent of flat country exists between the ridges. 

The Bonnievale valley has a width — measured from crest to 
crest of the hills — of about a mile and a-half, and the principal 
mines are situated about the centre of it, the townsite being just 
at the foot of the northern rise. 

Generally speaking tlie country may be said to consist of 
foliated and massive greenstones of the usual type — these being 
mostly fairly fine grained — and to be a continuation of that 
greenstone area in which the auriferous deposits of Coolgardie 
occur. Penetrating these greenstones, however, and occupying 
the central and western portion of the valley is an area of granitic 
rocks, and these are of interest in so much as, contrary to usual 
habit, it is almost entirely within them that the principal gold- 
bearing reefs are found. 

As can be seen by reference to the accompanying map, this 
granite area has its eastern limit just south of the townsite, and 
extends westerly for some distance ; its exact extent in this 
direction is however indeterminable owing to the fact that the 
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whole country to the westward is covered with extensive recent 
deposits consisting of sand, loam, etc., and being partly the result 
of the decomposition in situ of the underlying rocks and partly 
the accumulation of debris brought down from the surtx)unding 
hills ; owing also to the accumulation of this debris along the 
lower portions of the valley the absolutely accurate mapping of 
the geological boundaries in this part is rendered almost 
impossible ; the eifecb of this surface debris is, however, somewhat 
compensated for by the information provided by the various 
shafts and mine workings. 

The greenstones (amphibolites), which appear to be the 
older rocks, are an uniformly fine-grained variety similar to those 
found at Coolgai-die — which have been described in Bulletin 3 
(p. 40) of the Geological Survey — and most other mining centres 
of Western Australia ; they are for the most part massive, or 
only slightly foliated, except in close proximity to the granite 
where they are highly crushed and foliated, the foliation 
invariably running parallel to the junction with the granite, and 
in some cases being seen to dip away from it ; this crushing is 
merely local and only extends over a distance of a few chains 
from the granite ; it is apparently due to the pressure caused by 
the intrusion of the latter. One or two small masses of green- 
stone also occur within the granite area ; these, however, appear 
to be merely lenticular masses which have been caught up in the 
granite at the time of its intrusion. 

The granite, which as previously stated occupies the central 
portion of the valley, is fairly coarse grained and massive, show- 
ing little or no signs of foliation even along its junction with the 
greenstones ; it is a biotite variety, fairly light-coloured in hand 
specimens, and under the microscope the constituent minerals are 
seen to consist, in addition to quartz, of orthoclase, plagioclase 
(probably albite) and microline in large flakes and crystals, a few 
irregular flakes of biotite and a little scattered ilmenite ; the 
felspars ai e much clouded, and there is a considerable develop- 
ment of saussurite ; the biotite is a good deal altered into a green 
chloritic mineral ; a few small grains of apatite are also present 
throughout the section. No schistosity is noticeable in the 
section (789) [7628]. 

Where the junction of this granite with the greenstones is 
plainly visible it can be seen to be dipping below the latter on 
all sides at a fairly flat angle, and one or two shafts which have 
been put down in the greenstones a short distance from the 
junction have bottomed on granite at a comparatively shallow 
depth J e.g., on the Westralia Extended, G.M.L. 1639. On -the 
Bendigo, G.M.L. 4096, a vertical shaft started in greenstone is 
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' said to have, at a depth of about 230 feet, bottomed on massive 
granite after first having passed through two narrow dykes of 
granite, these being apparently offshoots from the main body, 
thus : — 

Fig. I. 
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CrosB Section at Vertical Shaft, Bendigo O.M.L., Bonnitvale. 

How far this body of granite extends westerly it is hard to 
Hay, as about a mile west of the townsite the valley opens out 
into wide extensive flats covered with a considerable thickness of 
recent deposits, and no rock outcrops are visible ; it appears 
probable, however, that it extends out to the south of Mt. 
Burgess and joins the main mass that lies between Kunanalling 
^nd Jourdie Hills. 

In addition to the main body of granite there is a still later 
series of intrusive acidic rocks represente<l by numerous small 
felsitic dykes which are found intersecting both the granite and 
the greenstones ; these vary in thickness from a foot or two to as 
much as from one to two chains, but are nowhere of any great 
length or continuity ; tlie most important of them are shown in 
position on the map accompanying this report, but there are in 
addition several other smaller ones in the greenstone hills 
immediately to the north of the townsite. 

The Quartz Reefs. — These are found both in the granite 
and in the greenstones, and also in a few cases along the line of 
junction of the two classes of rocks ; these latter, however, have 
not so far proved to be of much value. 

Generally speaking the reefs in the greenstones are small 
and of no great length, and judging by results — they are all now 



12 

abandoned — are of very low grade. The most important reef 
worked in this class of country is that on the Burgess, G.M.L. 
4113, about three-quarters of a mile to the north of the town. 
This reef — as can be seen by reference to the map — is very 
irregular in its strike, running from nearly south-west to north- 
west, and dipping at apparently a very flat angle to the north- 
ward ; near the surface it is of large size, and a good deal of work 
has been done on it, but it is now abandoned apparently owing 
to the values decreasing and not to the stone cutting out. 

All the reefs now being worked are in the granite, and as a 
rule they have no regular line of strike, though the more 
continuous lines generally run approximately parallel to the 
junction of the granite with the greenstones. On the whole they 
all appear to be separate fissures or ** gashes " and do not appear 
likely to live to any great depth. 

One or two reefs — notably those on the Vale of Coolgardie 
and Bendigo, G.M.Ls. 1552 and 4096 — are for part of their 
length entirely in granite and for part along the line of contact 
of the two classes of country, and when this latter happens they 
are generally smaller and much more irregular. 

Although one or two of those reefs which occur wholly 
within the granite run for a considerable distance, the majority 
of them are of comparatively short length ; they are, however, 
usually of fair size, but on the whole are very irregular and 
exhibit a strongly marked lenticular habit frequently pinching 
out from six or eight feet to as many inches in a short distance 
and then making again into large bodies just as suddenly ; the 
length and size of these lenses, or '* shoots " of stone also varies 
considerably ; so far the average width of the majority of the ore 
bodies worked, taking them right through, is said to have been 
about four feet ; one or two of them, however, are a good deal 
below this. 

The reefs are invariably of hard clean quartz very white and 
glassy, and so far carrying very little sulphide ; the stone is often 
strongly laminated, and when this happens the values are said to 
be better than in the more solid stone ; there are no defined 
shoots of gold, the values being said to be fairly uniform 
throughout, though as a rule the stone near the wall is generally 
a little better than that in the centre of the reefs. Frequently 
the quartz carries a little galena scattered through it, and this is 
invariably accompanied by higher gold values. 

In the upper levels the reefs as a rule have good walls, the 
hanging wall being usually very clean and regular, while the foot- 
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vall is not so regular ; in the deeper workings the stone in places 
becomes ** frosted " on to the walls and does not come away 
cleanly. 

All the reefs may be classed as low grade, as may be seen by 
reference to the statistics, but occasional rich patches were found 
Dear the surface. 

The individual reefs will be found more fully described under 
the names of the various mines in which they have l)een worked. 

Water- Supply. — The district as a whole is only fairly well 
watered and the supply is invariably salt. For domestic purposes 
the town depends on the Goldfields Water Supply, to which 
system it is connected via Coolgardie. The supply in the 
individual mines is not sufficient to keep the batteries going full 
time, and the Westralia and East Extension which crushes with 
40 head of stamps obtains its water from a well on the flat about 
two miles to the north-west, where there is an abundant supply 
of salt water.. 

Timber. — Timber is still fairly plentiful in the district, and 
consists almost entirely of gum ; the best of it has, however, been 
cut out owing to tiie fact that the Kurrawong Timber Company's 
tramway passes a few miles to the north. 



THE MINES. 

New Yietoria Consols (Gem Leases), G.M.Ls. 595, 1405, 
1741. 

This property on which a good deal of work was done by the 
original company is now in the hands of a small party of 
tributors who are doing a little work near the north-east 
boundary of the block at a depth of about 100 feet. Very little 
work has been done on the leases for some years past, and the 
majority of the workings are now inaccessible. 

As can be seen by reference to the working plans, the reef 
was extremely flat, in fact practically horizontal for a great 
distance, and on this account difficult to work ; it is said to have 
been small and very irregular. 

Where the present tributors are working there is only a 
small block of stone in sight ; this even for the few feet it is 
opened up is very ** in and out," varying in thickness from six 
inches to two feet ; there is a small split off it along the drive, 
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but no work has been done on this so far. The stone is hard 
clean quartz, very white and glassy. The enclosing country is 
massive granite, much decomposed, and fairly soft throughout th^ 
workin§s. 

This line of reef is the one on which the present main 
workings of the Westralia and East Extension Mines are 
situated (see page 17). 

The plan and section of the workings herewith have been 
traced from the old company's plans, and are not completely up 
to date. 

Table showing the Yield of the New Victoria Consols Reef. 



Year. 



Naine«nd Number of 
Lease. 



Ore 
cnmhed. 



Gold 
therefrom. 



R*te 
per ton. 



TotAl. 



Ore cnmhed. 



Oohl therefrom 



Previous 


to 




1887 


■ • 


1W7 




IMW 




18W 




IWW 




IWl 




iwn 




liWS 




1904 




itws 




liMM 




1907* 





New Victor!* Conwle 
O.M.Co., N.L.. a.M. 
L'h. 395 (1401). 140S, 
1741 

Do 

Do 

Do 

Do 

Gem LeuMW. G.M.L'n. 
iS9S (1401), 1406. 1741 

Do 

Do 

Do 

Do. 

Do 

Da 

Tbtal .. 



Tons. 


0X8. 


Oxe. 


100-00 


02-09 


-49 


644-00 


541-86 


•84 


a.OMOO 


1.829-57 


•61 


7.483-00 


2,{M6-38 


•34 


i.a7ooo 


347-77 


•27 




cy. 264-74 




, , 


cy. 301-19 




S.020DO 


1,648 -9R 


•81 


3.944 00 


a.177-31 


■74 


i.oatoo 


628-21 


•60 


606-00 


438-43 


•72 


890 00 


58-91 


•26 


■ ■ 


« * 


« • 



Tonji. 



13,009-00 



6.829-00 



19,83800 



OtF. 



S.SS7^«7 



Av«rm«« 

rate 
per ton. 



On. 



-41 



5.619-74 



10,863-41 



-w 



•64 



• To 30th June. 



Yale of Coolgardie G.Mg. Ltd., G.M.Ls. 1552, 3947. 

Not much work is being done on this property, the leases 
being in the hands of a small party of tributors who at present 
are doing a little work at the 260 feet level ; on the whole very 
little has been done on the leases for some years past. 

Three main lines of reef have been worked, known 
respectively as the Main Reef, West Reef, and Quarry Reef ; the 
relative positions of these can be seen by reference to the plan 
herewith. A good deal of work has been done on these reefs, but 
a great part of the upper workings are inaccessible, and the 
bottom level was under water and could not be examined. 

Most of the work is on the Main Reef, which has been 
opened up to a depth of 300 feet, this being the deepest work on 
the leases ; at the present time the tributors are working on this 
reef taking out a block of stone above the 260 feet (intermediate) 
level ; this block averages about four feet in thickness, and this 
is said to have been about the average of the whole reef. 
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This Main Reef near the surface is along the north-eastern 
side of a tongue of greenstone, as shown on the map ; this 
tongue, however, dies out at a very shallow depth at its north- 
western end, but pitches deeper as it goes eastward, and joins the 
main body of greenstone in this direction ; towards the north- 
western end, where in contact with this greenstone, the reef is 
said to have been fairly small and very irregular, and to have 
died out in depth soon after it got away from it ; in the present 
workings farther east, however, it is still going down strongly 
having granite on both walls, the greenstone having cut out 
(vertically) as proved by a crosscut to the West Reef, which on 
the surface is on the opposite side of the tongue ; taking this reef 
nght through it is said to have been pretty irregular, sometimes 
pinching out to a few inches and then again opening out to seven 
and eight feet ; on the whole it is said to have averaged some- 
where about 4 feet. 

Several other smaller reefs on the north side have been 
worked in connection with the Main Reef ; these were known as 
the Parallel Reef and the Battery R(»ef ; they were both small 
and very little work has been done on them ; the Battery Reef 
was only a few inches in thickness, but some nice stone was got 
out of it ; the Parallel Reef was a little larger, but was very low 
grade. The position of theses reefs is shown on the accompanying 
mine plans. 

The West Reef lies about 250 feet south-west of the Main 
Reef and runs parallel to it ; it is entirely in granite, lying a 
bundred feet or so from the tongue of greenstone which runs 
alongside the Main Reef. Moat of the work on this reef lies 
between the surface and 100 fecit (v.d.), though it has also been 
opened up at the 300 feet level by a crosscut from the Main 
Reef ; these bottom workings were flooded and therefore 
inaccessible, and a great portion of the upper workings were also 
inaccessible owing to the levels having fallen in. No work has 
been done either on this or the Quarry Reef for some time. 

The average thickness of the reef appears to have been from 
three to four feet, but it is very irregular, and in places goes out 
to almost a thread ; at the south-east end it connects with the 
Quarry Reef as shown. 

The Quarry Reef has been worked to about the same extent 
as the West Reef, and for the same reasons a great part of the 
workings are inaccessible. 

The reef runs almost due east and west, dipping pretty flat 
to the north, and cuts across the line of the West Reef diagonally. 
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The reef possibly marks the line of an old fault, but not sufficient 
could be seen to make this point clear ; several reefs run into the 
Quarry Reef, but none of them cut through it, and at the same 
time it does not appear to cut through them ; all have probably 
been formed at the same time. 

The Quarry Reef is a comparatively short reef, and is more 
irregular in size than any of the others, frequently pinching out 
to a few inches, and then rapidly making again to as much as 
ten and twelve feet in places. At its east end, near where the 
West Reef comes in contact with it, it runs on to the green- 
stones and along the junction of these with the granite for a short 
distance but gets very small and apparently cuts out altogether. 

There are several other parallel north-west and south-east 
reefs uniting with the Quarry Reef on this and the adjoining 
property, on all of which more or less work has been done. These 
reefs are one or two chains apart, and are all in the granite, 
running approximately parallel to its junction with the green- 
stones, and all dipping at a flat angle to the nortli-east, the 
granite also dipping in this direction below the greenstones. 

The quartz in all these reefs is hard white and glassy, some- 
times strongly laminated and carrying little or no sulphides. The 
reefs are all low grade, and the values are fail ly regular through- 
out ; in the case of the Main Reef, however, much better values 
were obtained near the sur/ace at the northern end. 

Table showing the Yield from Vale of Coolgardie O.Mt,, Ltd. 



Year. 



Ore crushed. 



Oold therefrom. 



Rate per ton. 





Tons. 


On. 


OZR. 


Previous to 1897 ... 


166 00 


115-85 


•69 


1897 ... 


2,47600 


3,082-50 


1-24 


1898 ... 


2,165 00 


1,384-56 


•64 


1899 ... 


11,09400 


6,177-97 


•55 


1900 ... 


11,926-00 


7,655-44 


•64 


1901 ... 


12,10500 


5,674-42 


•46 


1992 ... 


11,24500 


4,913-37 


•43 


1903 ... 


9,74000 


4,254-95 


•43 


1904 ... 


3,617-90 


1,74305 


•48 


1905 ... 


3,150-00 


1,347-51 


•42 


1906 ... 


2,11000 


89810 


•42 


•1907 ... 


685-00 


117-69 


•17 


Total . . . 


70,479*00 


37,365-41 


•58 



* To 30th June. 
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Westralla and East Extension Mines Ltd., G.M.Ls. 144, 
1151, 1639, 2146, 2266, 3572, 3575, 4012, 4099, 4113, 4114. 

This is the only property at Bonnievale on which any work 
worth speaking of is at present being carried out. A reference 
to the plan of the underground workings will show that a large 
amount of work has been done, and that several lines of reef have 
been opened up ; at the present time, however, work is being 
done on practically only one line, this being the same one as 
worked on the New Victoria Consols (Gem Leases), and which 
comes into the Westralia and East's ground at a vertical depth 
of about 130 feet. Below this depth the reef is a good deal 
bigger than in the Consoles ground, and is said to have averaged 
about four feet right through the workings ; in the deeper work- 
ings on the north side of the shaft there is very little stone, and 
the reef appears to be cutting out in this direction, though one 
good-sized lens of stone has been worked; south of the shaft 
there is a much better reef, which in one place is fully eight feet 
wide, and probably averages about four feet ; in the two bottom 
levels the stone near the shaft is small, but it is improving in 
size as the drives are continued southerly. 

In addition to this a large amount of work has been done 
on two other lines of reef known respectively as the South Reef 
and the Tunnel Reef. Most of these latter workings were 
inaccessible, but the reefs are stated to have similar characteristics 
to the main line, being decidedly irregular and lenticular, and to 
bave averaged about four feet in thickness. 

There are also several other lines of reef on the leases, on all 
of which more or less work has been done ; these, however, are 
not considered of any great importance, being of too low grade to 
pay. 

Of these reefs the main largest lines run roughly parallel to 
the junction line between the granite and the greenstone — heie 
about north-west and south-east — and dip north-east at an angle 
of about 40 degrees ; the second line runs almost due north and 
south, and the reefs dip at a flat angle to the east ; these north 
and south reefs are, as a rule, shorter and more irregular than the 
others. 

All the reefs are at times strongly laminated, and the quartz 
is, as a rule, white and glassy, and very free from sulphides ; the 
values are said to be fairly regular throughout, but are distinctly 
low grade, as can be seen by a reference to the table of returns 
herewith. In the upper levels the walls are clean and well 
defined, but in the deeper workings the quartz is becoming 
** frosted " on to the walls and does not come away cleanly. 
Occasionally several well-defined separate seams can be seen in 
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the one reef, apparently as if several depositions of quartz had 
taken place, and when this happens it is said that usually only 
alternate seams carry values. 

The country rock is a massive granite, fairly soft in the 
upper levels, but very hard and compact in the bottom 
workings. 

The mine water is salt and the supply is limited ; water for 
battery purposes is obtained from a well on the flat about two 
miles to the north-west, where an abundant supply (salt) is 
obtainable. 

The mine is equipped with an up-to-date 40-head mill and 
plant. 

Table showing the Yield from the Westralia and East Extension 

Min^f*^ TJd. 



Tear. 



Ore oruBhed. 



Gold iherefroiu. j Rate per ton 





Tons. 


OZB. 


Om. 


Previous to 1897 .. 


23200 


9254 


•39 


1897 ... 


7,55510 


7144-43 


•94 


1898 ... 


22,615-35 


11,923-55 


•52 


1899 ... 


9,32620 


2811-41 


•30 


1900 ... 


495-00 


80-37 


•16 


1901 ... 


4,28200 


1,453-25 


•33 


1902 ... 


13,149 00 


9,433-21 


•71 


1903 ... 


26,98100 


19,82310 


-73 


1904 ... 


26,38890 


16,482-23 


•62 


1905 ... 


31,688^00 


13,680-38 


•43 


1906 ... 


40,11509 


14,875-74 


•37 


•1907 ... 


15,29900 


5,261-09 


•35 


Total . . . 


198,125*05 


i08^mii*»o 


•52 



* To 80th June. 



Table showing the Yield from Leases at Bonnievale, other than those 
alrendy m^tiofied^ vp to 80th June^ 1907, 



Name and No. of Lease. 


Ore 

crushed. 


Gold 
therefrom. 


Bate per 

ton. 


Bendigo and Coolgardie Prop. Co., 
N.L., G.M T.S. 3847, 3848, 4096, 
(126, 347) ... 

Black Cat, G.M.L. 4174 

Condenser King, G.M.L. 3602 ... 


Tons. 

3,891 •OO 

6100 

306-50 


0Z8. 

3,411-86 
35-62 

214-85 


Oza. 

-87 
•58 
•70 
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Table showing the Yield from Leases at Bonnievale, other t?ian those 



\Mm* v\m\.m*f itm%'tww>^\f»%^K^m vrnmr vix \M\ewt9 mr 


t»>Vl , A 1^\^ * 


\/vra« VAAA ««%y«j 


I. 


Name and No. of Lease. 


Ore 

cnuhed. 


Oold 
therefrom. 


Rate per 
ton. 




Tons. 


On. 


On. 


Curioeity, G.M.L. 3869... 


11700 


37-31 


•31 


Enterprise, G. M. L. 390 1 


178-00 


138-97 


-78 


Gem of the Vale, G.M.L. 3630 ... 


4410 


1203 


•27 


Gentle Annie, G.M.L. 3805 


809-50 


1,292-42 


1-59 


Golden King, G.^IL. 1811 


47-00 


47 09 


1-00 


lAdy Florence, G.M.L. 3742 


62-50 


47-34 


-75 


Little Victoria, G.M.Ti. 3895 


2000 


29-55 


1-47 


Mt. Burgess G.M., Ltd., G.M.Ls. 








2413, 1610... 


8,434-50 


8,463-25 


100 


Mt. Burgess Christmas Gift, G.M.L 




• 




1610 


427-00 


252-76 


•59 


Mt. Minyen, G.M.L. 3923 


32 00 


12-94 


•40 


Native Wonder, G.M.L. 3763 ... 


25 00 


15-86 


•63 


New Burgess, G.M.Ti. 3944 


42-50 


801 


•18 


North Burgess, G.M.L. 4060 (1610) 


• • • 


ey. 185-17 




North Burgess G.M. Co., Ltd., 








G.M.L. 1610 


1,037 00 


617-66 


-59 


Prim Syndicate, Ltd , G.M.L. 2638 


2,684-80 


2,052-47 


•76 


Prince Tilewellyn, G.M.L. 3829 ... 


68-00 


17-26 


•25 


Water Trust, Mining and Public 








Crushing Co. of W. A , Ltd., 








G.M.L. 3453 


1,648-30 


808-35 


•49 


Sundry Claims 


245-50 


153-44 


-62 



Bonnievale to Kunanalling. 

North from Bonnievale the greenstone country extends for 
about nine miles, being mostly covered with recent deposits, with 
only occasional rock outcrops in the form of low ridges ; it tlien 
gives place to massive granite, which extends continuously, with 
occasional outcroppiiigs from beneath the sandy covering of 
recent deposits, to Kunanalling. 

The southern junction of this granite with the greenstones is 
not visible, but it probably runs a little north of west and south 
of east ; the northern junction runs about north-west and south- 
east through the townsite of Kunanalling (vide map) To the 
westward this Ixxiy of granite appears to open out over a very 
considerable area, but to the eastward it does not appear to be so 
extensive. 
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KUNANAIililNG. 

The townsite of Kunanalling is situated at the south-western 
foot of a low ridge of greenstone hills, extending in a general 
north-westerly and south-easterly direction, and having sl 
maximum height of 150 to 200 feet; to the south and west the 
whole country is flat and covered with l<x)se sandy soil and fairly 
heavily timbered with mulgaandgum ; to the north, immediately 
behind the town, are a few low parallel greenstone ridges trending 
roughly north-west and south-east for four or five miles and 
having a maximum width of alK)ut a mile and a-half, then giving 
place to extensive mulga and salt-bush flats. 

Broadly speaking the rocks of the district can be said to 
consist of only two classes, viz., granite and greenstone, the 
junction of which runs approximately north-west and south-east 
through the middle of the town ; the country to the south and 
west is granitic, and to the north and east is greenstone. 

The general line of this eastern boundary of the granite is 
shown on the map herewith ; its western boundary is about a 
mile on the Kunanalling side of the Jourdie Hills Trig., and 
apparently runs much more nearly north and south ; beyond the 
western limits of rhe map the eastern boundary swings round a 
good deal more westerly running several miles to the south of 
Dunn's Eight Mile ; the western edge is said to be about two 
miles to the east of Dunnsville, so that the belt is getting much 
narrower in this direction, and possibly dies out altogether a few 
miles farther north. Southerly and south-westerly this granite 
belt opens out into a large area lying between Jourdie Hills and 
Coolgardie, its extent however in this direction is not exactly 
known. 

In addition to this main body of granite there are one or two 
smaller areas within the district examined, between Kunanalling 
and Kintore; these occur entirely within the greenstones and at 
no great distance from the main granite mass ; their position and 
extent are shown on the map herewith. Owing to the recent 
deposits which cover the greater portion of the country between 
Kunanalling and Kintore the exact boundaries of these smaller 
granite bodies are difficult to exactly define ; they are evidently 
offshoots from the main mass. 

The granite is a massive variety similar in hand specimens to 
that at Bonnie vale, and is undoubtedly intrusive through the 
greenstones. A section (788) of a specimen [7528] taken from 
the water shaft on G.M.L. 7348 at Kintore shows it to differ 
slightly from the Bonnievale variety in that the felspar consists 
almost entirely of orthoclase in large flakes and crystals generally 
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exhibiting zonal structure and Carlsbad twinning ; a little 
plagioclase is also present, but microline is apparently entirely 
absent ; the biotite is not so altered but where so is changed into 
colorless scaly talc ; the felspars are very little altered ; more 
I'lmenite is present, and is largely altered into leucoxene. The 
section shows no sign of schistose structure. 

The greenstones are of the type usually found on the 
Eastern Goldfields of Western Australia, and occur both massive 
and schistose. 

The schistose rocks are most largely developed in immediate 
proximity to the granite, and apparently owe their existence to 
the presence of the latter ; they only extend over a width of 
from, roughly,, ten to fifteen chains, occasionally more, the 
schistosity is invariably parallel to the junction with the granite 
and dips away from it ; it is most strongly developed closest to 
the junction. These schistose rocks pass imperceptibly into the 
niassive and slightly-foliated variety, and are merely a crushed 
form of the same. 

Running through these massive and foliated rocks are 
occasional narrow bands of schists, having a trend invariably 
parallel to the granite junction ; these bands are often less than 
a chain in width but are usually fairly continuous, evidently 
^narking shearing or faulting planes ; it is within these that the 
majority of the payable ore bodies have been found. 

The massive greenstones, as a rule, form the ridges, while the 
schist belts are found in the valleys between, which probably 
owe their existence to the softer and more-easily weathered 
schists. They, the massive varieties, are fine grained and very 
hard and compact at a depth. A section (7^<5) of a specimen 
[7619] taken from the dump on Pearce's Find, G.M.L. 2836, 
shows it to consist of an intimate mixture of pale green horn- 
blende (actinolite) and a plagiocla»<e felspar (probably labradorite) 
in about equal proportions, the latter sometimes showing slight 
signs of crystalline boundaries, but being, as a rule, in irregular 
masses and showing very little clouding or alteration ; a good 
deal of magnetite is also present in the form of skeleton crystal 
aggregates; no schistose structure is visible in this section. 

In addition to the granite and greenstones there is a 
series of acidic dykes which are found traversing the greenstones. 
These are usually small, being sometimes only three or four feet 
in width and of no great length, and have not been shown on the 
map, as the scale of it is too small to permit of them being 
delineated with any degree of accuracy. These dykes are not 
numerous, and when found are usually in fairly close proximity 
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to the granite. Some of them closely resemble the main body of 
the granite, from which they appear to be merely oflf-shoots ; 
others appear to belong to a later intrusion, and consist of fine- 
grained felsites and quartz porphyries. These have mostly been 
met with in the workings below ground (e.g , in the Premier 
Extended, G M.L. 419), and are not as a rule visible on the 
surface. This is owing to the recent deposits which cover the 
gr-eater part of the district under examination, and if these were 
removed the granitic and porphyry dykes would probably be 
found to occur in considerable numbers. One or two of these 
granitic dykes occurring along the line of the schist belts 
mentioned above have been found to exhibit a strongly-marked 
schistose structure parallel to the schistosity of the greenstones, 
having evidently been subjected to the same shearing action as 
the latter, this shearing having taken place subsequent to the 
granitic intrusion. 

Quartz Reefs and Lodes. — The auriferous quartz reefs and 
lodes of Kunanalling are found almost without exception in the 
greenstones, thus conforming to the usual West Australian rule 
A number of quartz reefs occur along the junction of the granite 
with the greenstones, these sometimes being of considerable 
width but of little length, and so far have not proved to be gold- 
bearing. 

The auriferous quartz reefs on the whole are small, and 
though the channels in which they have been formed are often of 
considerable length, the actual reefs, or quartz bodies, are of 
uncertain length and very irregular. 

By reference to the accompanying map it will be seen that 
with one notable exception (the Emu-Broncho line) the reefs all 
run approximately north-west and south-eaKst, and maintain a 
marked parallelism to the junction between the granite and the 
greenstones ; morever it will be seen that the majority of them 
are found along one main line about half a mile distant from this 
junction. This line will be known as the " Main " or " Premier " 
line. Lying between it and the granite is a second well-defined 
parallel, but apparently much shorter, line known as the Sham- 
rock line. Both these lines are bands of schist within which ore 
bodies occur. 

The Main or Premier line, as can be seen by reference to 
the map, is a well-marked continuous line from the Inkerman 
(Ruby May) at the north, south-easterly through Bows Gold 
Mine, the Brilliant, the Gather wood, and the Premier, a distance 
of nearly two and arhalf miles. A little to the south-east of the 
Premier the outcrops disappear for a distance of about half a mile 
beneath extensive flats What is, however, probably the con- 
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tinuation of the line has been worked on the Waratah and 
General Buller leases, and again farther south-east on the Blue 
Bel], a total distance of nearly four miles South-easterly 
between the Blue Bell and the Golden Fremantle the country for 
a mile or so is more broken, consisting of low irregular ridges of 
aassive and slightly-foliated gi eenstone, and there are no regular 
defined lines of reef through it. Farther south, however, through 
the Golden Fremantle, New Fremantle, and Star of Fremantle, 
there is another continuous well-defined line, which may possibly 
be the continuation of the Premier line. 

The Shamrock line has nothing like the same continuity as 
the Premier, but has been proved for a little over half a mile, 
and probably extends a good deal farther than this, as it is 
hidden at either end beneath extensive areas of recent deposits. 

Eastward of the Premier line nothing of importance has so 
^r been found, partly because the greater part of the country is 
covered with recent deposits, and partly because the greenstones 
in this direction are mostly massive, and what reefs do occur in 
them are small and of little length and no regularity. 

Along these two principal lines ore bodies of varying length 
ind width occur, the most important of which has l)een that 
worked on the Premier, G.M.L. 79s. These ore bodies consist of 
lenticular bodies of quaitz occurring singly, sometimes of con- 
siderable size and length, and in series, when they form 
practically one continuous quartz reef ; sometimes several parallel 
bodies occur along the same line, and on this account more cross- 
<:utting than has been done in most of the mines would have 
probably proved beneficial. 

The quartz lenses, or series of lenses, occur usually within a 
veil-defined body of greenstone schist, which still continues after 
the quartz has cut out, but unfortunately though the values in 
the quartz are often high those in the schist are not rich enough 
to pay. Generally speaking the ore bodies can be said to be 
small. 

So far the work done in the district has gone to show that 
these ore bodies do not live to any depth, usually dying out at 
from 100 to 150 feet, and up to the present any deeper work that 
has been done has not proved the recurrence in depth of other 
payable ore bodies. 

The various individual reefs and ore bodies will be found 
most fully described under the names of the leases on which they 
have been worked. 
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Water Supply. — The water supply of the district .i 
invariably salt, and for domestic purposes the residents have t 
depend principally on the Government dam, which so far ha 
proved sufficient for all requirements. The supply of salt watei 
in the mines varies considerably, but the various batteries hav< 
had no difficulty in obtaining a completely adequate supply. 

Timber. — Timber (gum and mulga) of good quality ia stilj 
plentiful throughout the district. 

THE MINES. 

Premier^ G.M.Ls. 79s, etc. 

This mine was at one time the mainstay of the district, but 
it is now almost abandoned, and the surface plant has been 
practically all removed to other localities. A reference to the 
mine plans (Plate IV.) will show the amount of work that has 
been done. 

Three separate ore bodies have been worked, known 
respectively as the West, Middle, and East. The West and 
East bodies run nearly parallel, but the Middle one runs more 
easterly and forms a connecting body between the other two. 

Both the East and the Middle bodies start some distance 
north of the main shaft and run northerly. Both of them, more 
especially the East, pitch at a very flat angle to the north. The 
West body is the main one, and it has been worked both north 
and south of the main shaft for a total distance of about 900 
feet. 

These ore bodies consist of long lenticular masses of quartz, 
and occur within a well-defined belt of greenstone schist trending 
abont north-east at an angle of from 50 to 60 degrees. Although 
of considerable length they are of no depth, the West body having 
cut out at about 80 feet and the East at just below the 140 feet 
level. Below these depths the place of the quartz is taken by 
highly altered and partly-graphitic schist sometimes carrying 
thin seams of quartz, and though the workings have beeu carried 
down to a depth of 300 feet there is no change and no signs of 
other quartz bodies coming in. With the quartz the payable 
gold values have also gone, for although the schist carries a little 
gold it is of too low grade to pay for working. 

With the exception of a little crosscutting and develop- 
ment work near the surface very little has been done on the 
leases for some time past, and the greater part of the workings 
are inaccessible ; the upper workings on account of the levels 
having fallen in, and the bottom l)ecause the water is up. 
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The size of the ore bodies appears to have varied a good deal, 
but to have averaged from two to four feet. At the north end 
of the 140 feet level there is a large body of quartz going down 
underfoot, but carrying very low values, this being the end of the 
East shoot. Development at a lower level has proved this body 
to cut out a little below the 140 feet. Crosscuts from the upper 
levels have been put in each way to the massive greenstones 
forming the walls of the belt of schist, and have failed to reveal 
anything in the way of other parallel oi-e bodies, and the chances 
of finding anything by further sinking appear to me to be very 
remote. 

The mine was originally equipped with a 20-head mill, but 
this and most of the other surf.-ice plant has been removed, and it 
is in a very deserted looking state. 

The water supply, which was salt, was not good, and water 
for milling purposes was obtained from a well near the edge of a 
small salt lake some three miles to the south. 

Table showing the Yield of the Premier Group. 



Year. 



Name and Nuiiitier of 
Leue. 



Ore 
crushed. 



Oold 
therofruui. 



Rate 
per ton. 



Total. 



Ore crushed. 



Oold therBfrom 



Avennr" 

rate 
per ton. 



Pnrloua 
to 

vm 
mn 

IMO 
IMl 

PtrvTlonii 
to 



vm 
im 
im 

1901 
1MI2 

i9n 

19M 

1906 

im 

iwrt 

vm 



Premier South* O.M.L. 
14m 

Do. 

Do. 

Do. 

Da 

P»mi«rO.M.Ca, N.L.. 
O.M.Iii. 7Se, lllM. 
CTOH. 74*. ««•. 278R) 

Do. 

Do. 

Do 

Da 

Do. 

Do 

Do 

Da 

Do 

Do. 

Do. 

Bmut O.M.L. nil* 

Do 

Da 



Total 



1 

Tons. 


Oxa. 


Om. 


Tone. 


Ou. 


Om. 


19-00 


9-91 


-tt2 








50-00 


100-50 


2-01 








Hiaoo 


iMH-54 


■30 








100-00 


129-08 


1-29 








12-00 


612 


-40 














994-00 


410-69 


•49 


3.141-00 


8,0l»-48 


1-80 


4.:««-oo 


4.470:« 


102 








9.085-00 


.•J.-'BttlH 


■no 








11.18900 


S,M*5-57 


'02 








15.610 00 


10.144-30 


•64 








10.710-00 


S,740-4» 


-34 








2.308-00 


4,87«2-36 


•2-11 








3.:m-fl0 


».om:(4 


-90 








1.506-00 


946-34 


-62 








60450 


8.3.W37 


3-90 








185-50 


19871 
ey. 114-80 


1-06 














63.102-00 


46.800-20 


■70 


103-00 


138-20 


1-38 


41-00 


»-76 


-70 








13S-35 


34-90 


■26 














276-35 


201-96 


•7» 








•• 


•• 


•• 


63,372*36 


47,584-85 


•75 



* Traoeferred to Premier. t To aotb June. t Amal^niated with Premier O.M. Ca in 1902, 

tranafrrred atpain In 190& 



Bine Beil^ G.M.L. 696s. 

On this lease several small quartz veins have been worked 
to a depth of 150 feet. These occur in a belt of greenstone schist, 
which is probably a continuation of the Premier line. They are 
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20 to 30 feet apart, and run almost due north-west and south- 
east, dipping at an angle of about 80 degrees to the north-east 
Most of the work has been done on the most easterly vein, and 
this has l)een opened up for nearly the whole length of the lease, 
and a lot of work has been done on it down to 100 feet. A little 
work has also been done down to 150 feet, but nothing below this 
as the country is getting hard, and the stone here is too small and 
too poor to pay. All the veins are small and irregular, the 
main one, averaging not more than six inches in thickness, is 
said to have occasionally reached as much as 30 inches, but 
this only for a short distance. One or two rich pockets were 
obtained from this vein, but generally speaking the values have 
been fairly regular right through. 

On the adjoining lease (Blue Bell Extended, G.M.L. 727s) a 
good deal of work has been done on a similar parallel quartz 
leader, but the workings have been abandoned for some time and 
were inaccessible. 

A good supply of salt water was struck in the main shaft on 
this lease, the water commencing to make at about 125 feet. 

The property is equipped with a five-head battery with 
which the owners, in »iddition to treating their own stone, do a 



good 


deal of public crushing 
Table showing the 


Yield of the Blue Bell Leases. 




Year. 

Prefviout 

to 
1900 .. 

Do. .. 

1900 

1901 
1908 

1903 .. 
1904 
1906 .. 

1904 

1906 .. 

1906 

1908 
1907* .. 


NaiiVB and Number of 
Learn. 


Ore 

cnwhed. 


Gold 
thenefrom. 


Bate 
per ton. 

On. 

• ■ 

1-01 

-88 
■71 


Total. 


^ 


Ore cniahed. Gold therBfroui. 


ntc 
per ton. 


Lone Hand O.Ha., Ltd.. 

O.M.LB. In. 6b 
Phomlx G.M., Ltd., 

G.M.Ll U 
Lone Hand, O.M.L. 

63911. m 

Do 

Do. 

Blae BeU. O.M.L. 096(1 

Da 

Do. 

Blue Bell Bxtnnded, 
O.M.L. 727i 
Do 

Blue Bell Leaeos, 696b, 
797b 

Do 

Do. 

ToUl .. 


TonM. 

• • 
■ • 

112*00 

229-00 
20-00 


On. 

• • 

• • 

113-84 

19976 
14-32 


Tons. 
507*70 

636-80 

367-00 
697-00 
113-00 

810-00 


123-39 
348*40 

327-71 

437-82 

71*32 

4SB-46 


'66 
-91 

-a 
-ae 


137-00 
224-00 
336*00 


127-79 
11871 
191*02 


-93 
■63 
'66 


17*00 
96-00 


8-30 
821)3 


•49 

-66 

-38 

-66 
-82 


40-00 

MH-00 
178-00 


18-40 

332-26 
110-80 


^ 






•• 


• • 


* • 


2,83020 


1,766*80 


'82 




« 


To 30th Ju 


ne. 









Waratah and (i^eneral BuUer, G.M.Ls. 616s, 626s. 
These leases are situated about midway between the Blue 
Bell and Premier on what is apparently the same line. A good 
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deal of work has been done, but the leases are now abandoned. 
Several lines of reef have been opened up, these occurring in a 
narrow belt of greenstone schist, and being apparently similar to 
those on the Blue Bell. They run about north-west and south- 
east, dipping at a steep angle to the north-east, and appear to 
have been of fair size in places. A fairly continuous make of 
stone was opened up, but all values are said to have cut out a 
little below the 100 feet level. A plentiful supply of salt water 
was struck at a depth of 150 feet. 

(For returns, see table page 35) 

Catherwood Leases, G.M.L. 6568, 657s (Bow's Leases). 

A good deal of work has been done on these leases, but 
apparently without satisfactory results, and they are now 
idle. The workings ai:e on a narrow belt of schist, probably a 
continuation of the Premier liile, and the ore bodies most likely 
consisted of the usual irregular lenticular quartz veins, and were 
evidently of no size or continuity. On the dump of a vertical 
shaft on G.M.L. 657 can be seen pieces of a dark-coloured highly- 
altered greenstone schist slightly graphitic and carrying 9mall 
seams of quartz and calcite, being exactly similar to that met 
with at the 200 feet level in the Premier. This shaft has 
apparently passed through a belt of this schist, but as was the 
case in the Premier the values were no good. 

The country on either side of the schist belt consists of 
massive and slightly-foliated greenstone, and judging by the 
dumps at one or two of the shafts gets very hard at a compara- 
tively shallow depth. 

A plentiful supply of salt water was met with in the main 
shaft on G M.L. 656s, and the water for the Government 
subsidised battery (Bow's Battery) is obtained from this shaft. 

Bow's Leases, G.M.Ls. 6468, etc. 

These leases are on the continuation of the Premier-Cather- 
wood line, and a lot of work has been done on them to a shallow 
depth. There are said to have been several small parallel makes 
of stone occurring in a belt of schist, which is enclosed in massive 
to slightly foliated greenstone, and runs about north-west and 
south-east, dipping pretty flat to the north-east. 

No work is being done on the leases at the present time, and 
most of the workings are inaccessible. 

The ore bodies apparently consisted of a series of small 
irrc^;ular quartz lenses, and are said to have cut out completely 
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afc a vertical depth of about 50 feet. A little work has been 
done at a considerably greater depth than this, but apparently 
without result. 

There is a 10-head battery on the property which crushes for 
the public, and at the present time is subsidised by the Gov€*m- 
ment. 

Table showing the Yield of Bow^s Leases. 
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96-'JH 


•11 








1907* .. 


Do. 


:ifi9-09 
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Iiikeritiaii, G.M.L. 7578 (Ruby May, G.M.L 5998). 

This property is on the extreme northern end of the apparent 
continuation of the Premier line. The ore bodies are of the usual 
type of the district, viz., small irregular lenticular quartz reefs 
occurring in a narrow belt of greenstone schist enclosed in 
massive to slightly foliated greenstone. The present workings 
are at the extreme north end of the lease where two parallel ore 
bodies some 20 feet apart have been opened up. Other makes of 
stone occur farther south and between this lease and Bow\s, but 
so far they have not proved of any value, and very little work 
has been done on them. 

At the present time the owners are working at the 100 feet 
(water) level and between this and the surface. A little work 
was done at the 150 feet level by the previous owners, but the 
workings were inaccessible. Apparently th« results were not 
satisfactory. Most of the work is on the more western of the 
two makes of stone at the north end, very little having been done 
on the other. This western make is very irregular, ranging from 
a mere thread of quartz to bunches up to nearly three feet in 
thickness. Its average throughout the present workings is from 
eight to ten inches. Very good values are being obtained, and 
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they are said to be still good along the bottom of the main drive 
(100 feet level). The gold is mostly fine, and a lot of it occurs 
ill vughs l<*ft by the oscidation and leaching out of sulphides in 
the stone. These sulphides are fairly plentiful along the bottom 
level, and will probably be found to be pretty heavy below water. 
Only the quartz carries payable values. There is a little gold 
in the schists, but not sufficient to pay to work. 

Ttihle fihowing the Yield from the [nkermnn Lease. 



Year. 


Ore crushed. 


Gold therefrom. 


Rate per ton. 




Tons. 


Ozs. 


Ozfi. 


1905 


1500 


8-28 


•55 


1906 


188-00 


21986 


117 


1907* 


205 00 


34512 


1-69 


Total 


.. ! 40800 


578-26 


1-40 




• To S()th June 





Emu and Itroneho, G.M Ls. Ills, 458s. 

The reefs on these two adjoining pi operties form a notable 
Mception to the general rule of the district. Several lines have 
l)*»eii o[)ened up, and these strike alx)ut north-east and south- 
west, or directly at right angles to the main lines and to the 
granite junction. Their dip is at a fairly flat angle to the south- 
east. The country here is a hard tight greenstone exhibiting 
slight foliation in the normal direction, i.e., north-west and 
wuth-east, and in addition a well-marked foliation at right 
angles to this. This cross foliation extends over a width of al)out 
ten chains and a length of from twenty to thirty chains. 

The reefs, which run parallel to the cross foliation, are 
''hort, having a maximum length of some five chains, and small, 
apparently having an average width of about two feet. They are 
of hard white quartz, and judging by results are mostly of little 
f'f no value. A gcxxi deal of work hiis l)een done on several of 
^■hera, but thev are all now abandoned. On the Emu one of 
tliem hafl been worked to a depth of a little over 300 feet on the 
'inderlay. The shoot of gold is said to have been fairly rich but 
^ery short — merely a pipe — and the country being extremely 
hard it would not pay to work furtlu*r. 

The returns from the Emu are included under the Premier 
(see page 25), and those from the Broncho are shown on page 35. 

Star of Fremantle, G.M.L. 645s (609s). 

A well-defined line of reef runs through this lease and the 
adjoining ones to the northward, and a good deal of work has 
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been done on it in various places. The general trend of the line 
is a little west of north-west, and its dip is about 80 degrees to 
the north-east. On the Star of Fremantle it has been worked to 
a depth of 260 feet The water was up in these workings at the 
time of my visit, and they were therefore inaccessible. Mr. 
Grabb, Inspector of Mines, has reported on the mine as follows : — 
** The lode has been opened up to a depth of 260 feet. At the 
250 feet a level has been put in north 30. feet and south 40 feet 
At 200 feet the lode has been driven along for 1 70 feet, and this 
block stoped out to the surface. Along the 200 feet level the 
lode averaged about three feet in width, but along the 250 feet 
it has pinched to about six inches. Throughout the upper work- 
ings the reef varies from a few inches up to 8 feet, and may be 
said to have averaged about three feet." 

In addition to this work a good deal has been done above 
the 100 feet level. 

The ore body consists of an irregular lenticular quartz rpef 
occurring in a narrow belt of greenstone schist. 

On the adjoining block to the northward (Fremantle Vale, 
G.M.L. 618s) there are two well-defined parallel makes of stone 
at the surface. These are 20 to 30 feet apart, and appear to be 
from two to three feet in width. A good deal of work has been 
done on the more eastern make down to 100 feet. The main 
shaft has been carried down another 100 feet, but there are said 
to have been no values below 100 feet. A good supply of salt 
water was struck in this shaft at a depth of 200 feet. 

Both this lease and the next one farther north (New 
Fremantle) on which a lot of work has been done down to 100 
feet on the same line of reef, are now (August, 1907) abandoned, 
and the workings are inaccessible. 

Table Bhowing the Yield from the Star of Fremantle Lease. 



Year. 


1 

Ore crushed. 


Gold therefrom. 


Rate per ton. 






TODB. 
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On. 


Oa. 


1902... 




53500 , 


445-88 


•83 


1903... 


... ! 


722 00 , 


61298 


•84 


1004 ... 




1,48400 


92507 


•62 


1905... 




. 522^00 ' 


301 ^67 


•57 


1906... 




821-00 


36350 


•44 


1907» 


1 

Total ... 

1 


169-00 

1 


6437 


•38 




4,258-00 1 

1 


2,718*47 


•68 



* ToSOtbJune, 
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Shamrock^ Premier West, and Hopeftal, G.M.Ls. 586s, 602s, 
7678, 783s. 

This line of lode on these properties runs north-west and 
south-east, and dips steeply north-east, being parallel to the 
Premier line and lying about half way between it and the 
granite. It is not such a well-defined line as the Premier, but 
has been proved for a length of nearly half a mile, and probably 
extends a good deal farther both ways. The ore bodies occur in 
a narrow belt of greenstone schist, and are irregular both in size 
and occurrence, and also in their gold contents. There are no 
continuous quartz masses as there are in the Premier, and the 
ore bodies consist of a more or less crushed hornblende 
(actinolite) rock with which are occasionally associated small 
makes of quartz. The schist itself carries very little gold and is 
not payable. 

On the Shamrock a main shaft has been sunk to a depth of 
250 feet, but very little work has been done at this level, and the 
values are said to have been not too good. Most of the work 
has been done at the 80 feet level, and these were the only 
workings which could be examined. The present working shafts 
are down to this level, along which the lode has been opened up 
for a length of about 400 feet. Most of the stone above this 
level has been taken out. 

The ore body varies in size from almost nothing up to seven 
feet, and is said to have averaged about 2^ feet ; one make seven 
feet in thickness consisted of solid quartz and carried very good 
values, but as a rule the bulk of it consists of a more or less 
crushed actinolite rock irregular in its occurrence and also in its 
gold contents. In one place in the lode there is a seam of granitic 
schist about 12 inches in width running with the lode and 
carrying fairly good values. This is evidently an o£&hoot from a 
larger granite dyke a little farther east, which has evidently 
been subjected to the same shearing action, etc., as the enclosing 
schists. This main granite dyke at one place for a short 
distance forms the hanging wall of the lode, but soon gets away 
from it again. It has been cut through in the south shaft, and 
is here about 30 feet in thickness. Near the middle working 
shaft where this granite is in contact with the lode there can be 
seen in the bottom of the drive a small seam of quartz and schist 
going off into the granite wall. It is quite possible that this 
opens out and is a second lode going off between the two granite 
dykes as shown, and is the lode struck in the Premier West. 
The main Shamrock lode is on the western side of the granite all 
the way, and appears to be bearing away a little to the west of 
the Premier West workings. 
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Kan showing mode of oocurrenoe of the Shamrock lode. 

The water supply in the Shamrock main shaft is salt and is 
very limited. There is a five-head battery on the property and 
water for crushing purposes is obtained from a well on the flat 
about a mile to the south where an adequate supply is obtained. 
Water for boiler purposes is obtained from the Government 
dam. 

On the Premier West, which adjoins the Shamrock on the 
south, a shaft has been sunk on what is supposed to be a 
continuation of the main Shamrock lode, and a crosscut has been 
put in across the line of it. This shows the ore body to consist 
of only about six inches of quartz in a narrow belt of greenstone 
schist enclosed on both sides by granite. The crosscut is said to 
have been driven 30 feet into the granite on the west side of the 
schists and then stopped. It appears quite likely that had it 
been continued a little farther west it would have pc^ssed through 
the granite, and probably have cut the real continuation of the 
Shamrock lode on the west side of it. It is more than probable 
that the lode worked is the small one mentioned previously as 
running off into the granite from the Shamrock line ne^i^r the 
middle shaft. As far as is known there is no granite to the west 
of the Shamrock lode, and nothing can be learnt of the relation 
of the ore bodies by an examination of the surface, as everything 
is hidden beneath an extensive covering of recent deposits. 

From this lease 118-50 tons were crushed, which yielded 
104-38 ozs. of gold, or an average of '88 ozs. per ton. 

The Hopeful lease (G.M.L. 7838) adjoins the Shamrock on 
the north, and the workings are on a continuation of the same 
ore body. The deepest workings are at a depth of 80 feet, at 
which level the lode has been driven on for a length of 120 feet. 
It is exactly similar in character to that in the Shamrock, and is 
very irregular in size, and especially so in its gold values. A few 
small seams of talc run through the lode, and these are said to 
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occasionally carry very good values. The belt of greenstone 
schist in which the ore bodies occur appears here to have a width 
of about 30 feet. A small granitic dyke is said to form the 
hanging (eastern) wall of this schist belt, and behind this and to 
the w^estward is massive to slightly-foliated greenstone. 

At the time of my visit some 120 tons of ore had been 
crushed for a yield of, roughly, 150 ozs. of gold. In taking out 
this ore the lode was worked over a width of from two to two 
and a half feet. There are no official returns shown from this 
lease. 

Table showing the Yield from the Shamrock Leases, 





Year. 


1900 .. 




1901 .. 




1902 ... 




1903 ... 




1904 ... 




1905 ... 




1906 ... 




1907* 


Tc 





Ore crushed. 


> Gold therefrom. 


Rate per ton. 


i Tons. 


Ozs. 


Ora. 


60^00 


70-21 


117 


.... 27400 


236-93 


•86 


368^00 


352-28 


•95 


19600 


410-38 


2 09 




32400 


321-22 


•99 


389-80 


394-52 


101 


485-50 


735-62 


rsi 




390-00 


350-09 


•89 


• . • 


2,487-80 


2,871-25 


M5 




• To SOth June 


'. 





London, G.M.^.. 740s. 

A well-defined line of reef runs through this block and the 
adjoining one to the south, and has been proved on the surface 
for a total distance of about 30 chains. It runs about north - 
north-west, and dips at a fairly flat angle to the west. It is 
sonje 10 chains to the west of a long tongue of intrusive granitt^ 
(the southerly continuation of the Kintore body), and this 
probably accounts for the westerly dip as the prevailing dip 
throughout the district is to the east. 

The reef is of solid quartz from three to five feet in average 
thickness, and is said to be worth seven or eight dwts. right 
through, but there are patches in it worth a good deal more. A 
fair amount of work has been done, mostly by the previous 
owners, and the reef opened up by levels at 100 and 160 feet, in 
addition to which the main shaft is said to have been sunk to a 
depth of 300 feet ; water level is 160 feet, and the supply is, as 
usual,- salt. At the present time very little work is being done 
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on the property, the present owners working near the surface on 
a seam of quartz six to twelve inches in thickness, which runs 
along the hanging wall side of the main body, and is said to 
carry much better values than the rest of the reef. 

Table showing the Yield from the London Lease. 



Year. 


Ore crashed. 


Gold therefrom. 


Bate per too. 




Tons. 


Ozs. 


On. 


X 09 1*.. ••• •.* 


406-00 


341-57 


•84 


1898 .. 








31300 


166-94 


•53 


1899 ... 








404-35 


370-77 


•91 


1900 ... 








1,18500 


687-66 


•58 


1901 ... 








211-25 


58-90 


•27 


1902 .. 








9 00 


1-99 


•22 


1903 ... 








126 00 


240-40 


1-90 


1904 .. 








137-00 


68-10 


•49 


1905 ... 








626-75 


272-44 


-43 


1906 ... 








43 00 


169-45 


3-94 


1907* 






26-00 


17312 


666 


Total ... 


958-75 


928*51 


•96 



• To 80th June. 

Pantomime, G.M.L. 5788 (189s). 

. The main workings on this property are situated on a well- 
defined line of reef running about north-west and south-east 
through almost the full length of the lease. A number of shafts 
have been sunk on it, and it has been opened up for a consider- 
able length by levels at 60 and 80 feet. A main shaft has also 
been sunk to cut the reef at 160 feet. All these workings are 
now abandoned, and a little prospecting work is being done near 
the surface on a small leader near the eastern boundary of the 
lease. This leader runs about north-west and south-east, and is 
cut by several small cross veins. The leaders themselves are not 
of much value, but rich pockets are usually found at the points 
of intersection, one of these pockets taken from a depth of only 
about twelve feet is said to have yielded about two hundred 
ounces of gold. 

The main line on which all the original work has been done 
is said to have been pretty irregular, ranging in thickness from a 
couple of feet to as much as twenty feet. It was not all solid 
quartz, but consisted of schist with rubbly seams and occasionally 
solid bodies of quartz through it. The values too are said to have 
been very erratic and mostly pretty low, but good values are said 
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to have been sfcruck in the hottom of the main shaft, hut no work 
has been done there. The country is soft (greenstone), and so 
far no water has heen met with. 

The total gold production from this lease to the end of 
1906 was 262 tons crushed for 216*96 ozs. of gold, or an average 
of *82 ozs. per ton. 

Table showing the Yield from Leases at Kunanalling^ other than 
those already mentioned, up to 30th June, 1907. 



Name and Number of Lmm. 



Ore 
oruthed. 



Gold 
therefrom. 



Bate per 
ton. 



Albert Mines Syndicate, Ltd., 

G.M.I1. 15s 

Avondale, G M.L. 502s 

Bermondsey, G.M.L. 589s 

Big Blow, G.M.L. 439s 

Brevier, G.M.L. 35s 

Broncho, G.M.L. 458s (2488) 
Broncho North, G.M.L. 498s 
Broncho South, G.M.L. 497s 

Bungarrow, G.M.L. 7128 

Castle View East, G.M.L. 4048 ... 
Gharles Dickens, G.M.L. 1908 ... 

Ellinor, G.M.L. 660s 

Forlorn Hope, G.M.L. 609s 
Premantle Consols G.M. Co., N.L. 

G.M.Ls. 14s, 53s 
Fremantle Extended, G.M.L. 5688 
General Buller, G.M.L. 6268 
Gladstone (Lady Evelyn G.M., 

Ltd.), G.M.L. 537s 

Gladstone Extended, G.M.L. 12s... 
Gold Explorers, Ltd., G.M.L 16s 
Golden Fremantle Co., N.L., 

G.M.LB. 568s, 652s (5268) 
Great Northern Star, G.M.L. 751s 
Lochiel, G.M.L. 673s (l,285w) ... 
Mary Anne, G.M.L. 691s... 
Mildura, G.M.L. 714s 
Multum in Parvo, G.M.L. 248s ... 
New Fremantle, G.M.L. 731s 

( OOoS ) ••• ••• ••• ••• 



I 



Tons. 

6900 

83-00 

4500 

313-75 

104-50 

469 00 

20 00 

15400 

32-00 

152-50 

20-00 

1100 

5200 

134-00 
80-00 
55-00 

67-00 
8000 
95-50 

46200 
6500 
5100 
3300 

55-00 

252-50 



On. 

51-49 
36-66 
22-96 

213-65 
46-57 

383-29 
1335 

159-92 
17-83 
65 61 
4-87 
10-74 
20-99 

348-21 

9-24 

40-20 

2006 
21-66 
47-60 

146-59 
17-58 

168-79 
14-84 

•28 55 
60-07 

145-52 



Ozs. 

•62 

•44 
-51 
-68 
-44 
•81 
-66 
1-03 
-55 
-43 
•24 
•97 
•40 

2-59 
•11 
•73 

•29 
•27 
•50 

•31 

•27 

331 

-45 

• • * 
1-09 

•58 



• Ddllied and speoimens. 



36 



Table showing the Yield from Letises at Kunanalling^ other than 
those already mentioned^ up to 80th June^ 1907 — continued. 



Name and Number of Leoae. 



Nil Desperandum, G.M.L. 625s ... 
Nil Desperandum, G.M.L. 7268 ... 
Palmer, G.M.L. 4278 
Pearce's Find, G.M.L. 243s (2,838) 
Pearce's Kunanalling Co., N.L., 

G.M.L. 5248 

Royal Sovereign G.M. Co., Ltd., 

G.M.L. 45s 
Sydney Mint Leases, G.M.Ls. 603s 

(4728), 4908 

Travenor, G.M.L. 281s 
Troedyrhiw, G.M.L. 697s (676s)... 
Try Again, G.M.L. 528s (4398) ... 
Vincent, G.M.L. 563s 
Waratah, G.M.L. 6168 
White Funnel Main Reef, G.M L. 

669s 
Sundry Claims 



Ore 
crushed. 


Gold 
therefrom. 


Rate per 
ton. 


Tons. 

18900 


1 

0C8. 

126-76 


Oesl 

67 


134-00 


432-08 


3-22 


93-50 


60-80 


•65 


3300 


64-34 


1-95 


5600 


•28 


• • w 


92-00 


20615 


2-24 


474-75 


1,736-00 


3-65 


30-00 


4-56 


-15 


19-00 


185-99 


9-78 


; 137 00 


219-32 


160 


20-00 


915 


•45 


96-00 


104-26 


1-08 


29 00 


14-76 


51 


1,750-35 


923-45 


•52 



Sundry Gold Returns from the Kunanalling District generally. 

(To 30th June, 1907). 



Treatment Works. 


Ore 
crushed. 


Gold 
therefrom. 




Tons. 


Ozs. 


Sundry parcels treated at Bow's Battery 


19500 


55-34 


Do. Hepburn's Cyanide Works 


• 99 


184-39 


Do. Orotava Works, Kalgoorlie 


... 


27-22 


Do. Stanley Battery 


5-50 


42-26 


Do. State Battery, Siberia ... 


35-50 


8-02 


Do. Pride of Jourdie North 






Battery 


18-00 


15-01 


Do. Various Works 


1,230-66 


713-52 


Reported by banks and gold dealers 


• • • 


20-25 



37 
KINTORE. 

This centre is situated about six miles from Kuiiaiialling, 
lying a little west of north of the latter place. It was once a 
fairly busy district, but has to all intents and purposes been 
abandoned for some time past. 

A reference to the map herewitli will show that the country 
is essentially greenstone, but that occupying the central portion 
where most of the original workings were situated is a large mass 
of intrusive granite. This has a maximum width of about a mile 
and a half, and as shown on the map runs to a point a couple of 
mil€»8 to the south towards the London, G.M.L. 740s. Its exact 
limits in this direction are very difficult to accurately define 
owing to the extensive recent deposits which cover most of the 
country in this direction. The northern portion of this granite 
area occupies a slight depression surrounded on the north and 
west by greenstone ridges, and having a general fall to the east- 
ward, in which direction the granite soon disappears beneath 
extensive recent deposits, which continue easterly for a consider- 
able distance. The approximate limits of the granite in this 
direction are marked by shafts which have been put down in 
different places. On the north the junction of this granite with 
the greenstones is well marked, and it can be seen dipping under 
the latter at a comptvratively Hat angle. Along and close to the 
junction the greenstones are highly crushed and foliated, the 
foliations running pai'allel to and dipping away from the junction 
with the granite which is mtissive and shows no signs of foliation. 
A mile or so to the west of the old townsite on Water Riglit 
37/98 is a shaft which has been started in greenstone, and has 
apparently bottomed on mtissive granite similar to that forming 
the nnain mass. Tiiis shaft is evidently close to the junction 
which, however, is not visible here, owing to the covering of 
recent deposits. 

A little distance from the granite the greenstones are 
massive and consist of a tough fine-grained hornblende rock 
identical with that occurring at Kunanalling. A few granitic 
dykes run through these greenstones close to the main granite 
mass, from which they are apparently merely offshoots. A couple 
of these have been cut in the underground workings on G.M.L. 
137, and in this ciis« they more closely resemble a quartz 
porphyry than a granite. As a rule these dykes are small and 
Ciinnot be traced on the surface owing to the detrital deposits 
hiding all detail. 

Over the whole of the depression area the granite is very 
much weathered and kaolinised, and is extremely soft down to a 
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depth of about 100 feet, thus making mining easy down to this 
depth, as the country stands well. 

Quartz reefs are found both in the greenstones and in the 
granite, and also along the junction of the two classes of rocks. 
They are as a rule small and irregular — those in the granite 
being particularly so — and so far have not proved of payable 
value. A fair number of them have been worked at one time or 
another, but apparently without satisfactory results, and tbey 
are, with one exception, all now abandoned. 

The reefs in the granite are found close to the junction, and 
have no regular strike or dip. They are mostly only leaders a 
few inches in thickness, and have no length of course and 
probably no great depth. 

The " Cement " deposits which first brought this district 
into prominence and out again are situated in the central granite 
depression. They will be described later. 

At the present time the only work being done in the district 
is on the Sugarloaf, G.M.L. 734, where a small party is working 
a quartz leader. This lease was originally the property of the 
Cement Company, and a good deal of work was done on it, 
mostly on separate irregular quartz veins. These were in 
granite, on or close to its junction with the greenstones, and, being 
small and of very low grade, were soon abandoned by the 
original owners. The present party is working at a depth of 
about 50 feet on a small quartz leader running east and west and 
averaging only a few inches in thickness. The leader is in soft 
kaolinised granite, and the country just here is full of them, but 
as a rule they are of no value. 

The Cement Leases, — These leases are now idle, and no work 
has been done on them for some time. The company originally 
held a large area of ground, and a lot of irregular and 
disconnected work has been done, most of which was on G.M.Ls. 
734s, 735s, and 100s. 

In reporting on these Cement Deposits in 1898, Mr. T. A. 
Hickard* describes them aff follows : — 

" Under a thin covering of sand and dust there occurs a bed of 
" kaoUn ranging from a couiue of inches to a foot in thickness, and this 
" overlies from fifteen inches to two feet of ' sand-rock/ which in tarn 

* *'Th6 Alluvial Deposits of Western Australia," by T. A. Rickard, State 
Geologist, Denver, Oolorado. Trans. A.LM.E., 1808. 
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" gives place to the gold-bearing cement, which has an average thickness 
** of two and a half feet. The last lies directly upon an irregular surface 
" of decomposed granite. The several layers composing the deposit are 
" separated by seams of pipeclay, which like the kaolin are simply the 
"product of the decomposition of the constituents of the cpranite, 
** particularly the felspar. The ' sand-rock ' may be described as a 
'* course incompletely consolidated sandstone or grit, consisting mainly of 
" iron-stained particles of quartz loosely cemented. The cement has a 
" bluish grey tinge owing to the play of light on the quartz fragments. 
" This, too, is not quite compacted since fractures through the material 
" do not break across the pebbles which are harder than the clay binding 
"* them together, llie binding material, the overlying layer of kaolin, 
" and the sand-rock capping the g^ld-bearing stratum of cement all 
" exhibit very clearly their derivation from a decomposed granite similar 
" to that which encloses the reefs and forms the bed-rock of the alluvium 
" itself." 

The deposit has been worked along two small converging 
gullies, in the beds of which the best values were obtained* 
Most of the work has been done by open cutting, but a good 
deal of driving and tunnelling has also been carried on. 

The " cement " consists of an intimate mixture of kaolin and 
small quartz particles occasionally showing slight signs of 
stratification, and is undoubtedly partly of alluvial origin and 
partly the result of decomposition in situ of the underlying 
granite. Owing to their great similarity it is impossible to 
^. separate the two, though the alluvial portion occupies probably 
the upper couple of feet. Mixed with this upper two feet is a 
good deal of rubbly quartz, some of which has evidently been 
derived from the weathering out of small seams in the granite, 
ftnd some from a quartz reef outcropping a few chains to the 
north on rising ground. This is a fair-sized but very irregular 
and lenticular reef occur ting along the junction of the granite 
with the greenstones. It has been proved to carry gold in places, 
&nd a little work has been done on it, but it does not appear to 
have been rich enough to pay. Overlying the whole is an 
accumulation of about four feet of fine silt. 

The " cement " has been worked for a depth of from three to 
five feet over an average width of about a chain, the workings 
heing confined principally to the beds of the two gullies, along 
which the best values are said to have been found. There is no 
defined limit to the depth of the cement, mining operations having 
simply ceased where values were too low to pay. Although some 
of the gold in the '* cement" is probably of secondary origin the 
bulk of it is merely alluvial — derived principally from the 
weathering out of small auriferous quartz seams — and has 
simply been concentrated in the wash and soft-rotted granite 
along the beds of the gullies. 
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The payable portion of the dejwsit haa apparently been long 
since worked out, and though there is probably a large quantity 
of low grade material available its gold contents are not sucli as 
to be likely to ever render it a payable proposition. 

Table showing the Yield from the ** Cement" Leases at Kintore^ 

up to 30th June, 1907. 











Rate 
per 
ton. 


Total. 


Aven(^ 


Year. 


Name and Number of 
Lease. 


Ore 
crushed. 


Gold 
therefrom 




rate 


Ore 


Gold 


per 












crushed. 


therefrom 1 "^■ 


Previous 








1 






1 


to 




Tons. 


Ozs. 


Ozs. 


Tons. 


Ozs. 


Ozs. 


1897 .. 


§OrmuzG.M.L. 778 .. 


85-50 


7-66 


•21 








1898 .. 


Do. 


2,682-25 


2,146-95 


-80 








1899 .. 


Do 


1,802-00 


2,232-36 


1-28 


4,619-75 


4,886-96 


-97 










1897 .. 


$Oreat Dyke and Oriz- 
aba Cement Claims 
Ltd, G.M.Ls. 9S8, 
998, 135e/9s 


3,582-00 


1,012-82 

• 


•28 








1898 .. 


Do. 


5-00 


3015 


7-83 


8.537-00 


l,051-»7 


« 










1897 .. 


Sugarloaf 25-mile Ce- 
ment Leases, Ltd , 
G.M.Ls. 1298, 359s, 
4098,1618,1328,1148, 
489s (129s), 784s 
(1328), 6778 (1618), 
4828 (3598) 


146-00 


688 37 


4-70 




« 




1896 .. 


Dci 


153-50 


345-94 


2-25 








1900 .. 


Do. 


88-00 


48-12 


•56 








1901 .. 


Do. 


65 00 


78-22 


1-20 


















452-50 


1,160-66 


2-66 








1902 .. 


8u|(arloaf (Great Cem- 
ent Proprietary, 
Ltd.), GM.L. 409«< 


172 00 


186-48 


1-07 








1903 .. 


Do. 


160-00 


92-60 


•66 


341-00 
70-50 


277-98 
95-02 


•82 
1-85 


1899 .. 


Welcome Sailor, G.M. L. 




., 


• ■ 




489s 














1897 .. 


SW.A. Proprietary Ce- 
ment Leases, G.M. 
Ls. 105s, 100s 


4,102-00 


6,724-04 


164 








1898 .. 


Do. 


473-75 


296-71 


-62 








1899 .. 


Do. 


• 


:28-45 


, , 


















4,576-76 


7,049-20 


1-54 










1902 .. 


Kintore North, G.M.L. 

4828 


• • 






66 00 


88 «4 


1-50 


1899 .. 


Great Cement Proprie- 
Ury, Ltd., G.M.I^. 
778, 938, 99s, 1008, 
1058, (185s, 137/98) 


5,742-00 


1,183-98 


•21 








1900 . 


Do 


3,184-00 


602-73 


•18 








1901 .. 


Do. 


5,494-00 


912 60 


•16 








1902 .. 


Do. 


731-00 


529-46 


•72 








1903 .. 


Do. 


15 00 


1,40918 


93-94 








1904 .. 


Do. 


840-00 


601-03 


•59 








1905 .. 


Do. 


595 00 


234-01 


-89 








1906 .. 


Great (Dement Proprie- 
tary, Ltd., G.M.Ls. 
784/58 


81-75 


•615-77 


• • 








1907t.. 


Do. 


63-60 


118-28 


1-86 


















16,696-25 


6107-04 


•36 











K Transferred to Great Cement Proprietary, Ltd., in 1897. * Includes 689-65 ozs. by cyanide. 

t To 30th June. I Dollied ana specimens. 
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Haodg Across the Sea, G.M.Le. 7218, etc. 

A good deal of shallow work has been done on these 
leases and also a little at the 180 feet level, but the property 
is now practically abandoned, and no work to speak of has been 
done on it for some time. The workings were inaccessible, and 
could not be inspected There are said to have been several 
parallel ore Ixxiies consisting of a series of irregular lenses of 
quartz of no great length or depth. The main reef, on which 
most of the work has been done, is said to have reached as much 
as thirteen to fifteen feet in thickness at one place, but this only 
for a very short distance. The shoot of gold is said to have been 
very short. 

The ore bodies are in a belt of schistose greenstone close to 
the main body of granite. 

There is a good supply of salt water in the main shaft. 



Table showing the Yield of the Hands Across the Sea Reef, 



Year. 



Name and Number of 
Lease. 



Ore 
crashed. 


Gold 
therefrom 


Bate 
per 
ton. 


Total. 


Ore 
crushed. 


Gold 
therefrom 



Average 
rate 
per 
ton. 



fntrUnam 

to 
1807 .. 



1997 
1808 
1809 
1900 
UOl 



1901 



1902 . 

1903 . 

1005 . 

1906 . 
1907*. 



Hands Across the Sea 
O.IL Co., Ltd., G. 
ILLS. 618, 62s 

Do. 

Do. 

Do. 

Do. 

Do. 

Hands Across the Sea 
Leases, G.M.Ia 6l8, 
62s 
Do. 
Do. 

Hands Across the Sea, 
G.M.L.721s(6U) 
Do. 



Total .. 



Tons. 
45-00 


Ozs. 
80-61 


Ozs. 
•68 


Tons. 


290-00 

1,267-00 

871-00 

80-00 

410-25 


178-04 
878-16 
711-86 
58-79 
207-00 


-61 
•69 
•81 
-78 
•60 


2,963-76 


186-00 


196-62 


1-05 


491-00 
18-00 


870-82 
1116 


•75 
•85 


689-00 


12-00 


6-70 


•66 


80*50 
19-00 


64-02 
15-07 


•80 
•79 


111-60 








• • 


• • 


• • 


3,763-75 



Oeb. 



2,063-06 



677-60 



86-79 



2,727-34 



On. 



•69 



•82 



•77 



•72 



• To 80th June. 
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Table showing the Yield from Leases at Kintore^ other than those 
already mentioned^ up to 30th June^ 1907. 



Name and Number of Lease. 



British Lion, G.M.L. 4448 

Castle Hill, G.M.L 123s 

Castle Hill, G.M.L. 5958, (1238) ... 
Castle Hill Extended, G.M.L. 454s 
Central Exploration Co. of W.A., 

Ltd., G M.L. 23s 

Daisy Bell, G.M.L. 4458 ... 
Doncaster G.Ms., Ltd., G.M Ls. 

49s, 259s, 2608, 2898, etc. 
Glenmore, G.M.L. 424s ... 
Golden Crest, G M-L. 49s ... 
Goulbourn Extended, G.M.L. 256s 
Great Junction, G.M.L. 442s 
Hands Across the Sea United, 

G.M.L. 898 
John Bull, G.M.L. 4478 ... 
John Bull East, G.M.L. 462s ... 
Kiaora, G.M.L. 4058 
King Bruce, G.M.L. 5058... 
Kinross, G.M.L. 269 
Lady Alice, G.M.L. 4208 ... 
Lady Elizabeth, G.M.L. 414s 
Last Chance, G.M.L. 516s 
Life Boat, G.M.L. 446s ... 
Rajah Brook, G.M.L. 658s, (612s) 
Sarmatia, G.M.L. 4918 
Stockdales Consols, G.M.L. 67 Is... 
Tom's Retreat, G M.L. 5768 

Truth, G.M.L. 6328 

Zealandia, G.M.L. 5758 ... 
Sundry Claims 



Ore 
crushed. 



Tons. 

59-50 

12100 

50-25 

2100 

10-00 
185-50 

1,990-30 

98-50 

10-00 

99-30 

344-80 

40-80 

119-50 

70-00 

101-50 

33-50 

24-00 

28-00 

9-75 

56-00 

33-00 

25-00 

66-50 

• • • 

62-00 

68-00 

8-00 

608-50 



Gold 
therefrom. 



4-35 
154-80 

1,358-27 

152-93 

4-50 

65-27 

342-04 

3610 

139-79 

105-33 

36516 

12-73 

21-94 

20-52 

8-30 

131-03 

11-76 

21-20 

62512 

••49 

49-00 

29-67 

12-17 

685-79 



Rate per 
too. 



OW. 


OzB. 


83-63 


1-41 


[58-21 


1-30 


12-82 


•25 


34-32 


1 63 



•43 
■83 

'68 
1-56 
•45 
•65 
-99 

•90 

117 

1-50 

3-61 

-38 

•91 

•73 

-84 

2-34 

•38 

•84 

9-40 

• • * 

•79 

•43 

1-52 

112 



* Dollied and specimens. 

CARBINE. 

For the first two or three miles along the main road from 
Kintore the country towards Carbine consists of low greenstone 
ridges with small intervening salt bush flats, but from this on it 
consists of one extensive plain covered with a considerable 
thickness of recent deposits. This plain extends north and west 
beyond Carbine for some considerable distance. 
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There is a fairly heavy growth of white gum all over these 
plains, so that the district is well supplied with mining timber. 

At Carbine itself are one or two low rises over which are 
small outcrops of greenstone schists. The foliation of these 
schists runs about north-west and south-east, and they apparently 
occupy the whole surrounding district, as no massive rocks what- 
ever can be seen until a point a couple of miles south of Carbine 
is reached. 

As far as the mine, workings show these schists have 
undergone extensive weathering, and are soft and rotten down to 
a considerable depth. 

The district is not well-watered, the supply being salt and, 
so far, very limited. In the Carbine mine the supply (from 
about 350 feet) is only sufficient to keep 10 head of stamps going 
about half time, and is said to be diminishing. If the 
district should go ahead and more water for battery purposes be 
required, it will in all probability have to be brought down from 
the neighbourhood of the Carnage lakes, some three or four miles 
to the north, where there is said to be a good supply. 

As stated before there is an abundance of good timber 
throughout the district. 

Carbine, G.M.L. 33s. 

This is the principal mine of the district, and is the 
only one on which any work worth speaking about has 
been done. The present workings are at a depth of about 
330 feet, this being the only level at which any work is at 
present being done. A little driving has been done at the 260 
feet, but the workings were said to have fallen in and to have 
been inaccessible A good deal of irregular work has also been 
done near the surface, but these workings are now abandoned 
and were mostly inaccessible. A reference to the plan (Plate V.) 
will show the amount of work which has been done at the 330 
feet level. Very little stoping has been done, the block shown 
having been worked to twenty to thirty feet. 

The workings are in a wide belt of schist, which is 
apparently no different to the enclosing country, and strikes 
roughly north-west and south-east dipping at an angle of about 
60 degrees to the north-east. Throughout the whole of the 
lower workings this schist is said to carry a little gold — variously 
estimated at from one to six dwts. — but the best values have 
been obtained at the south-west end of the workings where there 
is a fair amount of quartz associated with the schist. This 
quartz occurs in small veins running both with and across the 
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schist, and also in occasional fair-sized bodies. The width of the 
zone throughout which it occurs appears to be about thirty feet, 
and its trend is with the run of the schist, i.e,^ about north-west 
and south-east, dipping 60 degrees north-east. There are no 
defined walls visible anywhere in the workings, and the whole 
deposit is very irregular and ill-defined. Taken as a whole the 
gold contents of the lode are very low grade, but occasionally rich 
patches are found which considerably improve the average values. 
The gold in these patches is usually found in quartz, but 
occasionally in the schist, and never far away from the quartz. 
A good deal of pyrites occurs both in the quartz and throughout 
the schist. It does not appear, however, to carry any values. 

Throughout the lower workings the schist is a good deal 
decomposed and is fairly soft. It stands well, however, and 
working is comparatively easy. Near the surface the whole 
country as far as the workings extend is full of small quartz 
veins and rubbly quartz, but there is nothing defijied in the way 
of a lode. 

The only outcrops visible on the surface are a big quartz 
blow a little south of west of the main shaft, and one or two other 
shprt irregular makes of quartz. These are merely short lenses 
running and dipping with the schist. The big blow is probably 
connected with the quartz bodies upon which the Carbine workings 
are now situated. 

I 

Table showing the Yield from the Carbine Lease, 



Year. 


Oreoroshed. 


Gold therefrom. 


Bate per ton. 




Tons. 


On. 


Oa. 


1899 


7000 


26-76 


•38 


1900 


63 00 


10805 


1-71 


1902 


175-00 


8219 


•47 


1903 


1,215-00 


541-00 


•44 


1904 


1,258 00 


583-56 


•46 


1905 


902-00 


•38507 


•42 


1906 


3,000-50 


12-219-62 


•74 


1907t 


1,57700 


751-91 


•47 


Total ... 


8,260*50 


4,698*16 


•56 



• Indudee 79*81 ozs. dollied and ipeoimena. t Includes 607*82 oa. dollied and 

■pedmens. \ To 80th June. 

Carbine South, G.M.L. 7588. 

On this lease the owners have sunk to 400 feet, and 
are now crosscutting to try and pick up the continuation 
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of the Carbine lode. The whole formation so far passed through 
consists of a fairly soft greenstone schist with seams of calcite 
and occasionally small veins of quartz. No payable values 
have as yet been met with. 

Spearmint, G.M.L. 7768. 

On this block a small lenticular vein of quartz has 
been worked to a depth of 100 feet, but it has not been opened 
up for any great distance. The quartz varies in thickness 
from a mere thread up to as much as four feet, but the 
lenses are very short §nd irregular. The reef is in greenstone 
schist and runs parallel to the lines of foliation, i,e.y about north- 
west and south-east. No crosscutting of the country has been 
done or it would very probably have proved the existence of other 
parallel similar makes of stone. 



Table showing the Yield from Leases at Carbine, other than those 


already mentioned, up to 80th June, 


1907, 

Gold 
therefrom. 




Name and Number of Lease. 




Ore 
crushed. 


Rate per 
ton. 






Tons. 


On. 


Oss. 


Carbine South, G.M Ti. 758s 


2200 


10-29 


•46 


Carney's Success, G.M.L. 540s .. 


. 1 18-50 


11-76 


-63 


Globe, G.M.L. 5918 


. 1 95-00 


326-70 


3-43 


Grafter, G.M.L. 667s 


112 00 


7709 


•68 


Nordenfeldt G.M. Co , N.T.., G M.L 


744-00 


795-79 


107 


7^a 

1 tJn •«• ••• ••• «• 


1 






Nordenfeldt South, G.M.L. 3348.. 


398-50 


589-78 


1-48 


Spearmint, G.M.L. 7768 ... 


64-00 


98-74 


1-54 


Sundry Claims 




39 00 


21-87 


-56 



DUNN'S EIGHT MILE. 

From Carbine towards the Eight Mile the country for the 
first two miles or so consists of salt bush plains and then of low 
gteenstone ridges alternating with small flats, this class of 
country being then continuous into Kintore. The ridges are 
often covered with a thin capping of rubbly ironstone, but there 
i8 never any great extent of it. 

At the Eight Mile a considerable amount of alluvial work 
(dry-blowing) has been done, and one or two small quartz leaders 
have been worked, but the place is now practically abandoned. 

Sarmatia, G.M.L. 7858. 

On this lease a small party is working a quartz leader 
about a couple of inches in thickness, from which a fair 
ftmount of gold is said to have been won. This leader has been 
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worked to a depth of about 60 feet, but only for a short length. 
The stone is either rich dollying stone or else no good at all. The 
country is a foliated and slightly schistose greenstone, the 
foliations running north-west and south-east, and dipping at an 
angle of about 60 degrees to the north-east, and the leader 
strikes and dips with the country. 

One or two small granitic dykes intersect the greenstones 
here, these being probably connected with the main granite body 
which is said to lie a couple of miles to the south. 

Several small areas have been worked for alluvial about 
here, and a fair amount of gold has been won, but nothing 
very big was obtained. This gold has evidently been derived from 
the weathering down of small quartz leaders, of which there are 
numbers running through the schists, and many of these have 
doubtless carried good values. 

Balgarrie and Balgarrle Extended, G.M.Ifi. 7598, 7608. 

These leases are situated about 1 3 miles a little west of north 
of Kunanalling on a continuation of the same belt of greenstones, 
most of the intervening country consisting of salt bush flats 
covered to a considerable depth with recent deposits. A few 
miles south from the Balgarrie are several leases on which a fair 
amount of work has been done on a couple of small quartz reefs. 
The workings show the country to be fairly hard, and to consist 
of massive to slightly-foliated greenstone. Little or no work is 
being done on these leases at the present time, and they are 
practically abandoned. 

In the Balgarrie leases the *' lode " consists of a large felsite 
dyke, which runs on a bearing slightly west of north and east of 
south for a distance of probably well over a mile, and underlies 
very slightly to the west (2 feet in 100 feet). This main dyke 
has a width varying from 50 to 1 20 feet, and can be followed on 
the surface in an almost perfectly straight line for over half a 
mile. Its outcrop is hidden at either end beneath recent de- 
posits, so its actual length is probably a good deal more than this. 
In addition to this dyke two others have been exposed on the 
lease, one about 50 feet wide running parallel to it and about a 
chain to the west, and the other, a smaller one, running slightly 
south-westerly into the main one a few chains north of the 
principal workings. 

The country in which these dykes occur is a massive to 
slightly-foliated greenstone much crushed and altered along the 
immediate contact with them. A little short-fibre asbestos is 
found here and there in the schistose greenstone bounding the 
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main dyke, and gold is said tx) have been obtained in this in fair- 
sized pieces. A little gold is always obtainable in the schist, but 
as a rule not much more than a trace. 

Gold is said to have been obtained from end to end of the 
main dyke, but mostly only in very small quantities, as shown by 
the assay lesults given later. The best values were got about 
theniiddleof the lease, where the main workings are situated, and 
even here they are not too good. The gold does not appear to be in 
the dyke rock itself but rather to be deposited along cleavage 
cracks, of which there are a great number running in all 
directions. The rock appears to have undergone considerable 
alteration just along these cracks, and a film of quartz is generally 
found covering it along the larger cracks, and it is this altered 
portion and the quartz which carries most of the gold. In the 
soft decomposed portions near the surface the quartz is some- 
times found in veins half an inch or more in thickness. A little 
gold appears to have been deposited throughout a good part of 
the soft weathered portion of the dyke close to the surface, but 
the hard unaltered rock at a depth is very poor in values. 

The following are the results of three assays made in the 
Departmental Ijaboratory of samples taken by myself. The 
samples wen^ obttiined by chipping typical fragments from a 
number of diflPerent pla(.*es, and mtay be taken as fairly repre- 
sentative : — 

No. 1 — Gold, 20 grains per ton. Silver, trace. 

No. 2. — Gold, 6 dwts. 22 grains per ton. Silver, trace. 

No 3. — Gold, 13 grains per ton. Silver, trace. 

No. 1 was broken from surface stone at the north end of the 
outcrop. 

No. 2 was from the dump at the main open cut. 

No. 3 was from stone taken from the crosscut from the 
bottom of the 100 feet shaft. 

The only work done on the leases consists of an irregular 
opencut 40 to 50 feet deep ne^ir the middle of the lease from 
which all the stone crushed has been taken. The stone in this 
opencut is all a good deal weathered and contains a fair number 
of small quartz seams. The dyke has here a width of about 120 
feet, but most of the stone has been taken out near the eastern 
wall. This stone is said to have crushed about 6 dwts. per ton. 

The only other work done consists of a vertical shaft sunk 
to a depth of 100 feet, at which level a crosscut has been driven 
some distance into the lode. This, as shown by the }ussays, 
expased very poor stone. 
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Not much work is being done on the leases at the present 
time. 

A little alluvial gold was obtained along the outcrop of the 
dyke where the present workings are situated, but the gold was 
mostly fine and there was not much of it. It had probably been 
shed from the small quartz veins in the dyke. 

No water has been met with so far, as the leases are on fairly 
high ground 

There is an abundance of good timber in the neighbourhood. 

JOURDIE HlliliS. 

Between Kunanalling and Jourdie Hills the country is all 
granite and mostly flat and covered with a considerable thickness 
of loose sandy soil. The range of hills from which the locality 
takes its name rises from these flats to a height of from 200 to 
300 feet, and has a maximum width of some two miles and a 
length of about four miles. Its general trend is about north and 
south, and the rock is a fine-grained massive and slightly foliated 
greenstone. 

The granite apparently extends almost to the fo(»t of the 
hills, but its actual junction with the greenstones is hidden 
beneath the recent deposits These latter also cover the whole of 
the country to the south and west of the hills South and south- 
east towards Coolgardie the underlying rock appears to be 
granite, but to the westward for some distance it is greenstone. 
Northward this greenstone belt extends on some miles past 
Dunnsville. The country is mostly flat with only occasional low 
ridges, the intervening portions being occupied by extensive salt 
bush flats. 

The ore bodies of the Jourdie Hills district are quartz reefs 
mostly of the normal fissure type with every sign of permanency, 
and are as a rule of fair size and considerable length, one or two 
of them having been proved for a length of about half a mile. 
There are, however, in addition to these main lines numbers of 
small quartz leaders an inch or so in thickness, many of which 
carry good gold values, and from the breaking down of these 
most of the alluvial gold has evidently been derived. Some of 
these leaders are fairly persistent and run for considerable 
distances, whilst others are of very short length. All the main 
lines of reef exhibit a marked parallelism, striking as a rule five 
to ten degrees west of north and dipping to the west at an angle 
of about fifty degrees. Both the larger reefs and the leaders 
exhibit at times a marked lenticular habit, but this can hardly 
be said to be the general characteristic. The quartz in the larger 
reefs is usually white and glassy, being very hard and solid, and aR 
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a rule of low grade, though some fairly good crushings have been 
taken out of one or two of them. 

A considerable quantity of alluvial gold has been obtained 
from the gullies running down from the hills, at a depth of 
from two to six feet, and mostly from those on the western side. 
This gold has undoubtedly been derived from the breaking 
down of small quartz leaders running across the gullies, and as a 
rule it is small, but one or two good-sized pieces have been 
found. 

Near the townsite on the flat at the south-west foot of the 
hilla, a water shaft has been sunk to a depth of about 105 feet. 
At 100 feet a couple of feet of " wash " is said to have been 
passed through, which carried no gold, but is thought by the 
local residents to be the channel of a " deep lead " opening out 
to the south. I was unable to descend this shaft owing to its 
being unsafe and so examine this *^ wash," but the possibility 
of picking up a *' deep lead '' on the flat to the south seems to me 
to be very remote. 

The water supply, in such of the mines as are down to water, 
is salt. A good supply is obtained from a well on the flat half a 
mile or so south of the townsite, the water being only brackish 
until heavily drawn upon when it becomes salt. For a domestic 
supply the residents depend on rain water conserved in a large 
covered dam recently made by the Government. 

The district is well supplied with timber (gum) of good 
quality both for mining purposes and for fuel. 

• THE MINES. 

The majority of the mines working are only in the prospect- 
ing stage, but one or two of them appear likely to develop into 
important properties. 

The following are brief descriptions of those working at the 
time of my visit (August, 1907) : — 

Pride of the Joardles, G.M.L. 369s. 

A good deal of work has been done on this property by the 
company which owned it originally, but these workings have been 
abandoned for some time, and have mostly fallen in and are 
inaccessible. Part of the work was on the southerly continua- 
tion of the leader worked in the Pride of the Jourdies North, but 
most of it was on a small parallel leader a couple of chains 
farther east. This only averaged a couple of inches in thickness, 
and appears to have been very irregular in its strike, the general 
line of which is a little west of north. The dip is about 45 
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degrees to the west. This leader is said to have been completely 
worked out, and to have had some very rich patches in it. 

At the present time a small party of tributors are working- 
a small leader lying a few feet from the original one and running 
roughly parallel to it. This leader is only a couple of inches in 
thickness, and is pretty well worked out Although fairly rich 
in places it was not nearly so good as the original one. 

Most of the work on the leases has been above the 200 feet 
level. 

The country consists of foliated greenstone very soft and 
rotten and requires heavy timbering. 

Table showing the Yield from the Pride of the Jourdies Reef. 



Year. 



Name and Number of 
Lease. 



Ore 

crushed. 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 



Ore 
crushed. 



Gold 
therefrom 



Averafte 
rate 
per 
ton. 







Tons. 


Ozs. 


OZ8. 


Tons. 


Ozs. 


Ozs. 


1897 .. 


Pride of the Jourdies, 
Q.M.L. 3098 (3.403) 


44*00 


91-22 


2*07 








1899 .. 


Do. 


166 00 


142-lf) 


•85 








19(M) .. 


Do 


90-08 


n6-40 


1-29 








1901 .. 


Do. 


110-68 


116-70 


105 


410-74 


465*47 


113 


1902 .. 


Jourdie Hills G.M. Co., 


286-00 


214-65 


•75 




Ltd., Q.M.Lb. 3098, 
















061s 












ft 


1903 .. 


Do. 


4,262-00 


»,779*95 


•65 








1904 .. 


Do. 


8,66600 


2,665-97 


75 








1906 .. 


Do. 


1,054-00 


793 01 


•75 








1906 .. 


Do. 


285-00 


966*91 


3-39 








1907».. 


Do 


156-00 


263*81 


1*69 










Total .. 








9,.'>99*00 


7,684-80 


•80 












• ■ 


• ■ 


• ■ 


10,009-74 


8,149*77 


-81 



• To 80th June. 



Pride of the Jourdies North, G.M.L. 514s. 

The workings on this property are on a small quartz leader 
running a little west of north and dipping at an angle of about 
45 degrees to the west. In thickness this leader ranges from one 
inch to a foot, averaging about eight inches, but in one spot it 
widened out to as much as five feet. This, however, was only a 
short bulge, and only extended for a few feet each way. Its 
general trend, as above stated, is about north north-west, but it 
twists about all over the place. There are no defined walls to it, 
and the country is a good deal broken. A second leader runs 
parallel to the main one in the upper workings lying a few feet 
away on the hanging wall side. This is very small and not much 
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good, and it comes into the main one just above the 100 feet 
leveL 

The main leader has been worked to a vertical depth of 
180 feet (water level) for a length of about 240 feet. Little or 
no stoping has been done below the 100 feet level, but practically 
all the stone above this has been taken out. The bulk of the 
stone is fairly low grade, but rich patches are met with which 
bring the general average up fairly high. 

As in the adjoining leases the country is very soft and 
rotten, and requires extensive timbering. 

The water supply is salt. 

Table showing the Yield from the Pride of the Jourdies North 

Lease, 



Year. 



Ore crushed. 



Gold therefrom. 



Bate per ton. 



1899. 
1900. 
1903. 
1004. 
1905., 
1906 ., 
1907» 



Total 



Tong. 

2600 
82-50 
227 00 
181-00 
288-00 
287 00 
87.00 



1,178«50 



Osi. 

25-94 
64-74 
14218 
104-49 
162-45 
168-29 
29-86 



697*95 



Oa. 

•99 
•78 
•62 
•57 
•56 
•58 
•34 



*59 



• To 80th June. 

Joardie Enterprise, G.M.L. 773s, 

This property is situated about two miles north-west of the 
Jourdie Hills township. 

There is a large well-defined line of reef running through 
this and the adjoining leases, but so far no very great amount of 
work has been done on it, the deepest workings being only down 
to a depth of 100 feet. It has been proved on the surface for a 
length of about 30 chains, and probably extends a good deal 
farther than this. Its average thickness is from one to four feet. 
The strike is about 10 degrees west of north, and its dip is to the 
west at an angle of from 40 to 50 degrees. 

On the Jourdie Enterprise this main reef has been proved to 
carry more or less gold right along, but very little work has been 
done on it, all the present work being on a branch reef lying 1 5 
to 20 feet to the east. This reef branches off from the main one 
about the middle of the lease, and runs for a distance of 300 feet 
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before joining it again, being some 20 feet distant from it at the 
farthest point. The main shaft on this reef has been sunk to a. 
depth of 100 feet, at which level a drive has been put in along 
the reef for 120 feet. Little or no stoping has been done. The 
reef consists of clean white solid quartz, and is very regular in 
size, having an average thickness of about three feet. Through- 
out the workings the walls are clean and well defined, and the 
reef has every indication of permanency. The values are said to 
be fairly regular throughout, and to be improving slightly at a 
depth. 

The country is a fine-grained massive greenstone, and so far 
is very soft and rotten. No water has been met with up to the 
present. 

At the south end of this lease the reef crosses a good-sized 
gully in which a considerable amount of alluvial work has been 
done. It is here much more broken and irregular, and it seems 
probable that the alluvial gold has been shed from small 
leaders rather than from the main reef, as so far no specimen 
stone has been obtained from the latter. 

To 30th June, 1907, 121 tons of ore have been raised 
from this lease, which produced 63 42 ounces of gold, or *52 
ounces per ton. 

For a distance of nearly two miles makes of stone, often of 
fair length, occur in an exact line with the Enterprise reef, and 
are evidently connected with the same line of fissuring, though no 
connection can be seen on the surface. One or two of these 
reefs have been worked but, so far, results have not proved 
altogether satisfactory. 

Jonrdle Enterprise South, G.M.L 786b. 

This lease, which adjoins the preceding one on the south, has 
been worked on the same line of reef, but in a somewhat irregular 
and disconnected manner. Two shafts have been sunk each to a 
depth of 50 to 60 feet, but very little driving has been done from 
either of them. A little opencutting also has been done. In the 
north shaft the reef at the surface is from six to eight feet in 
thickness, but has pinched out to practically nothing at the 
bottom. It will, however, most probably open out again if sunk 
on further. In the south shaft it is also pretty irregular, but not 
so much so as in the north shaft. The values are said to be 
fairly low and to be very erratic. One or two small pockets of 
good stone have, however, been already met with. 

The reef on the surface is not so well defined or regular as 
on the preceding lease, and does not appear to continue much 
farther to the south. 
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To 30th June, 1907, 91 tons of ore raised yielded 3942 
ouDoes of gold, or at the rate of '43 ounces per ton. 

Graham and Party (Derry's Own, G.M L. 7898) and 8exton 
and Parly. 

These parties are working on a well defined line of reef 
running parallel to the Enterprise line and lying 20 chains or so 
to the east of it. Graham and Party are working about the 
centre of the line of outcrop and Sexton at the north end. There 
is a strong well-marked line of reef which can be followed on the 
surface for from 20 to 30 chains. Its strike is about 10 degrees 
west of north, and it dips to the west at an angle of about 45 
degrees. 

On Graham's lease a shaft is down about 60 feet, and from 
it a little driving has been done. Where exposed in these work- 
ings the reef is from three to five feet in thickness and fairly 
regular, consisting of hard solid clean quartz. The stone as a 
whole is of low grade, but the values are said to be improving in 
the bottom of the shaft. 

At the north end. Sexton and party have a shaft down about 
60 feet, at which depth they have done about 50 feet of driving. 
Here the reef is more irregular, varying in thickness from 2 to 
7 feet. At the present time a six to 12 inch seam of stone along 
the footwall of the reef is being worked. This is said to carry 
fairly good values, while the remainder of the stone is at present 
a little too low grade to pay to work. 

There is a third good-sized well-defined line of reef running 
parallel to the Enterprise line, and lying half a mile or so south- 
west of it. A little work has been done on this, but it was 
apparently of too low grade, and it is now abandoned. 

Wealth of Nations, G.M.L. 17s. 

This once famous property is situated at Dunnsville about 
five miles to the north of Jourdie Hills townsite. The country 
is all fine-grained massive greenstone and is a continuation of 
the Jourdie Hills belt. There are a few low hills where the 
leases are and these are mostly capped with a thin covering of 
ironstone gravel (laterite). A belt of granitic rocks is said to lie 
a couple of miles to the east of Dunnsville and to run between 
that centre and the Eight Mile ; this is the continuation of the 
Kunanalling belt which has here evidently narrowed in consider- 
ably. The locality was at the time of my visit practically de- 
serted; one small party were working on the south end of the 
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Wealth of Nations reef, and another on a small quartz i-eef half 
a mile or so to the west; in addition there were one or two dry- 
blowers about but they were doing very little. Little or nothin 
was being done on the Wealth of Nations beyond a little " rooting 
in the upper levels by a- small party of tributors. 

The reef on this property runs on a bearing about 5 degrees 
west of north, and dips to the west at an angle of about 45 degrees 
in the upper workings and 35 degrees in the lower; it has been 
opened up to a vertical depth of 300 feet and a total length of 
600 feet as shewn by the accompanying section of the mine work- 
ings ; as can be seen very little stoping has been done, especially 
from the lower levels. 

Throughout the reef is very irregular, both in the upper and 
lower levels, and shews very little sign of improving at a depth ; 
its average thickness is probably about five feet, but it varies 
from a mere thread up to 10 and 12 feet, and in one place along 
the 200 feet level is as much as 40 feet in thickness, but this is 
exceptional and is only a short bulge; the stone makes and cuts 
out very suddenly, often cutting out from 6 feet to almost 
nothing in 3 or 4 feet of distance; it is just as irregular verti- 
cally as it is laterally; the walls are not well-defined and consist 
of greenstone schist, there being three or four feet of this on the 
hanging wall and apparently about 30 feet on the footwall, the 
enclosing country being a fine-grained slightly foliated green- 
stone. The stone that has been taken out was from three 
to ten feet in thickness and there is still a great quantity of solid 
stone exposed along the drives; the bulk of this, however, i.^., the 
remaining stone, is stated to be of very low grade and too poor 
to pay to work, most of the payable stone having been taken out. 
There are no defined shoots of gold, the bulk of the stone being, 
as just stated, extremely low grade with a few scattered patches 
of good stone. A patch of phenomenally rich stone occurred at 
the surface and some £20,000 worth of gold is said to have been 
taken out of a hole about ten feet deep ; beyond this not a great 
deal has come out of the property. 

A good deal of alluvial gold was obtained on the flat just 
below where the rich pocket was found in the reef; it was, how- 
ever, only got over a small area and is now apparently worked 
out. 

The main shaft on the property is sunk on the top of a hill, 
and the water level in the workings is 300 feet, the supply being 
salt; a good supply (salt) is obtained for battery purposes, etc., 
from a well on the flat half a mile to the north-west. 
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Table showing the I'ield of the Wealth of Nations Reef. 



Year. 


Name and Number of 
Lease. 


UW .. 


New Standard Explora- 




tion Co., Ltd., G. 




M.Lb. 178 (82m, 838) 


1(09 .. 


Do 


19DI .. 


Do 


1902 .. 


Do 


1903 .. 


Wealth of Nations. 0. 




M.L. 178 (North 




Coolgardie O.Us., 




Ltd.) 


»>4 .. 


Do. ... 


ia» .. 


Do 


19U6 .. 


Do. 


IWV. 


Do 



Ore 
crushed. 



Tons. 

7,715-00 



5,880-00 
136-00 



Gold 
therefrom 



Rate 

per 

ton. 



Total. 


Average 
rate 


Ore 
crushed. 


Gold 
therefrom 


per 
ton. 



Total 



434-00 



994-00 
33000 



On. 
4,013*16 


On. 
•52 


Tons. 


On. 


1,705-26 
19-20 
50-91 


-29 

• ■ 

•87 


13,68100 


5,788-62 


211-45 


-48 


233-16 

99-01 

cy. 119-37 

cy. 123-57 


•23 
•80 

« • 
■ • 


1,758 00 
16,439-00 


786-56 






■ ■ 


* ■ 


6,67608 



OZB. 



•42 



-44 



•42 



• To SOth June. 



Table showing the Yield from Leases at Dunnsville^ other than those 
already mentioned^ up to SOth June, 1907, 



Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate per 
ton. 




Tons. 


0». 


Ozs. 


Bellmont, G.M.L. 5928 


98^00 


9326 


:95 


Bulletin, G.M.L. 6178 


• a • 


•49^72 


• • ■ 


Caroline, G.M.L. 86s 


6-00 


37^94 


6-32 


Central Wealth of Nations, Ltd., 








G.M.Ls. 588, 1138 


229 00 


276-99 


1-20 


Easter, G.M.L. 577s 


17 00 


10-58 


•62 


Empress of the Jourdies, G.M.L. 








44.Qh 

^^%/o ... ... ..• >.. 


43-50 


13 64 


•31 


Great Kangaroo, G.M.L. 6868 ... 


9-00 


6-76 


•75 


Harp of Erin, G.M.L. 4838 (4498) 


82^00 


40-38 


•49 


Jourdie, G M.L. 530s 


41500 


159-19 


•38 


Jourdie Central, G.M.L. 7748 


3500 


12-56 


•37 


Jourdie Hills Boulder, G.M.L. 








•JO ^8 ... ... ••. ... 


39800 


217-97 


•54 


Madame Berry, G.M.L. 5038 


2600 


2913 


112 


Madame Berry, G.M.L. 593s (5038) 


15*00 


8-11 


•54 


Masterton, G.M.L. 6988 


29^00 


20-68 


-71 



• Dollied and specimens. 
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Table showing the Yield from Leases at Dunnsville^ other tha 
already mentioned^ up to 80th June, 1907 — continued. 



Name and Number of Lease. 


Ore 
crushed. 

Tons. 


Gold J 
therefrom. ■ 




Oss. 


1 


Never Despair, G.M.L. 7328 


1300 


5-69 




Nil Desperandum, G.M.L. 4438 ... 


1000 


4-49 


1 


Queen of the Jourdies, G.M.L. 








4.QQr 

jTt/t/O ••• ••• ••• ••• 


29 00 


1605 




Sarmatia, G.M.L. 785s 


• • « 


•4-18 




Shamrock, G.M.L. 4968 ... 


29 00 


16-64 




South Boulder, G.M.L. 4878 


2000 


9-87 




Sundry Claims 


485-08 


301 -54 





* Dollied and specimens. 
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PART II. 

The Black Range District^ 
East Mnrchisoii Goldf ield. 



The Black Range MiniDg District is situated in the Eiast 
Murchison Goldfield, lying about half way between Mt. Magnet 
and Lawlers. The present centre of the district is Sandstone, a 
town of recent date which has during the last couple of years 
completely supplanted the original centime Nuugarra. Sandstone 
is reached by coach journey of about 100 miles from Mt. Mtignet^ 
the nearest railway station, and also from Lawlers, the former 
route being the main mail line, and coaches run both ways three 
times a week. 

The district first came into prominence in the beginning of 
1903, and since then has developed into an important field. It 
first gained importance as an alluvial centre, but when the 
alluvial began to be worked out attention was turned to reefing 
with the result that many good reefs were found, chief among 
them being those known as the "Sandstone" and "Hacks," (now 
the "Black Range"); these were first prospected early in 1903, 
and since then have developed into mines of considerable im- 
portance. 

The first workings were at what was originally known as 
the "Patch," now called the "Six Mile"; a large amount of 
alluvial was obtained here, and one or two quartz reefs were 
worked, but though these are still struggling along they have 
not reached any importance. At about the time "The Patch" 
was shewing signs of being worked out "Hacks" reef and the 
"Sandstone" were found at what was then known as "Hacks," 
now the town of Sandstone; another good alluvial patch was also 
diBcovered and known as "Howies," and several reefs were also 
prospected in this neighbourhood ; it was here that the townsito 
of Nungarra was afterwards laid out. This townsite was pro- 
claimed on the 4th of December, 1903, and was the original 
centre of the district; as, however, mining developments at 
'* Hacks" progressed a townsite was proclaimed at that place on 
28th September, 1906, and was called Sandstone. Owing to the 
alluvial being worked out at Nungarra, and the reefs there not 
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developing well, Sandsfcone rapidly superseded ifc as the principal 
town of the district, and is now a fairly busy place, while Nun- 
garra is, practically speaking, dead. 

Another centre that has come into some slight prominence 
in the district during the last three years is Maninga Marley, 
this place is situated some seventeen miles east-south-east of 
Nungarra along the Lawlers Road; there is no proclaimed town- 
site here, but several business areas have been reserved; there 
are two mines with 10-head batteries in the district, and several 
smaller ones in the prospecting stage. 

Some twelve miles to the south west from Nungarra is what 
is knoWn as Bellchambers, here a group of leases have been takea 
up and a little work is being done; so far, however, the locality 
is not a very important one. 

The auriferous area is a fairly extensive one and is somewhat 
triangular in shape, having its apex at a point about nine miles 
north of Sandstone and then opening out southerly so as to in- 
clude Bellchambers and Maninga Marley, and having here a 
maximum width of about twenty miles; it does not extend far 
south from either of these places and has a maximum length of 
about 25 miles. The rocks forming this auriferous area are 
greenstones of the usual type, and the belt is surrounded on all 
sides by extensive areas of granitic rocks (vide plan herewith). 

Since its inception the Black Range Mining District has 
produced gold to the amount of 122,334*30 fine ozs.* as shown in 
the followiqg table: — 

Table showing the Total Gold Production from the Black Range 

District up to the end of 1907, 



Year. 


Alluvial. 


Dollied 

and 

Specimens. 


Ore treated. 


Gold 
therefrom. 


Total Gold. 


Aver- 
age 
per 

tOD. 














Floe 




Fine On. 


Fine 0z8. 


Tons. 


Fine Oa. 


Fine Ozs. 


OSB. 


Prior to 1897 


■ • • 


• • ■ 


■ « • 


• a • 


• • • 


■ • « 


1897 


• ■ • 


• • • 


■ • • 


• ■ • 


• V • 


» •■ 


1898 


• • • 


• ■ • 


1215 


13-42 


13-42 


110 


1899 


• ■ • 


• • • 


41-60 


62-37 


62-37 


1-50 


1900 


• • • 


• • • 


138-00 


91-65 


91-65 


•66 


1901 


• • • 


• • ■ 


38-00 


13-84 


13-84 


■36 


1902 


• • • 


69-76 


43-50 


122-38 


192-14 


2-81 


1903 


1603 


207-78 


134-22 


489-11 


712-92 


3-64 


1904 


135-70 


61-61 


7,183-16 


10,989-08 


11,186-39 


1-63 


1905 


238-80 


689-65 


10,975-90 


15,765-31 


16,693-76 


1-43 


1906 


477-78 


639-81 


20,581-58 


34,302-70 


85,420-29 


1-66 


1907 


248-03 


66-47 


55,461-70 


57,63302 


57,947-52 


1-04 


Totals 


1,116-84 


1,73508 


94,609-71 


119,482-88 


122,334-30 


1-26 



*The figures used throughout thui bulletin have been supplied by the Statistical Branch 

of the Mines Department. 
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Previous Reports on the District. — The district has several 
times been reported on; first by myself in March, 1903, and 
several times since by the State Mining Engineer, these latter 
reports being in connection with the proposed railway from Mt. 
Magnet. My first report has been published in the Annual 
Report of the Geological Survey for the year 1903, and the State 
Mining Engineer's reports have appeared in the Annual Reports 
of the Department of Mines for the years 1904 and 1906. 
Numerous excerpts from these reports are made use of in the 
present work, but the full text of them should also be read in 
conjunction with it. 

General Description of the Country, — Generally speaking, the 
country at Black Range is flat, with a few low ridges and numer- 
ous more or less isolated laterite capped hills, the so-called 
"breakaways." The greater part of the district is covered with 
loose surface soil and ironstone rubble, the former often attaining 
a considerable thickness on tbe low lying flats; these surface 
deposits naturally hamper prospecting to a great extent by con- 
cealing all outcrops. 

These coverings of surface soil and ironstone rubble, together 
with the highly decomposed and weathered state of the rocks, 
render accurate mapping of the country a matter of practical 
impossibility, as even on the higher ground there is nearly always 
a thin deposit of loose ironstone rubble sufficient to conceal the 
exact nature of the underlying rocks. 

There are but few rock outcrops in the district, and these 
are usually so weathered as to be almost unrecognisable. 

The ridges are usually formed by the hematite quartz 
lodes which are so prevalent in the district, these having resisted 
the weathering action of the elements to a greater degree than 
the enclosing greenstones. 

Both these hematite quartz lodes and the " breakaway" 
hills will be more fully described later. 

General Geology. — The rocks comprising the auriferous belt 
are the usual type of greenstones (diorites, amphibolites, etc.), 
and are both massive and schistose; the latter type being found 
only in close proximity to the granite, the greater portion of the 
rocks being massive or only slightly foliated ; they are intersected 
by occasional granite dykes and masses and also by numerous 
small basic (dolerite) dykes; the latter are not, as a rule, notice- 
able on the surface, owing to the fact that their outcrops are 
usually hidden beneath the recent deposits, and partly that they 
^weather into a very similar form to 4;he enclosing rocks. In 
addition to these acidic and basic dykes there is also a small 
area of volcanic rocks (hornblende-andesite) occurring near G.M.L. 
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13b (Chicago); there is only a comparatively small area of this 
visible, but in all probability there are other areas of it hidden 
beneath the recent deposits. 

The greenstones are traversed by numerous hematite quartz 
lodes (locally called "ironstone" or "jasper" bars) which usually 
run in an east and west direction, although a few run north and 
south, and are very persistent; they appear to have a close con- 
nection with the quartz reefs of the district. 

Deposits of laterite (ironstone conglomerate) are common 
throughout the district, usually forming the cappings of low 
hills and ridges. 

The following is a more detailed description of the various 
classes of rocks found in the district: — 

The Greenstones. — The so-called greenstones or amphibolites 
are hornblende rocks, mostly fairly coarse-grained and massive 
or only slightly foliated, except in close proximity to the granite 
where a strong schistosity is developed. Sections of them when 
examined under the microscope are seen to consist essentially of 
felspar and hornblende, the latter being, as a rule, a pale green 
variety and usually predominating over the felspar which appears 
to be albite; generally the hornblende is in large flakes, masses 
and imperfectly formed crystals, but often it occurs in acicular 
aggregates in intimate mixture with the felspar; ilmenite is 
always present in considerable quantity and, as a rule, the rocks 
show considerable alteration and decomposition, and calcite is 
frequently present in some quantities. The hornblende appears to 
be an alteration product of a colourless augite which is still 
present in some quantity in the specimens from the deeper levels, 
and this will probably prove to be the original essential constitu- 
ent of these so-called amphibolites which should, therefore, more 
properly be classed as metasomasized pyroxenites. 

These greenstones are usually very much weathered and 
softened down to considerable depths; on the Juno lease a speci- 
men taken from a depth of about 300 feet is still fairly soft, and 
the constituents are much altered, chiefly by the action of perco- 
lating surface waters. They are traversed by numerous cleavage 
and fracture planes, the general trend of which is north and 
south and east and west; in the softer country within the upper 
water zone these cleavage planes, or "heads," become very "greasy " 
and the ground comes away very readily, and with the flat reefs 
of the district heavy timbering and close mullocking have to be 
resorted to in order to keep the underground workings safe. 
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Close along their junction with the granites, the greenstones 
highly crushed and foliated, the foliations running parallel to 
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and dipping away from the edge of the granite; the extent of 
the foliation is not well-defined, but its general width appears to 
be about twenty to thirty chains, sometimes more. 

Within this foliation area are usually numerous small irregu- 
lar granitic dykes, ihese being merely offshoots from the main 
body. A number of these dykes are seen where the Black 
Range Road first comes on to fche greenstone area at Bellchambers. 

At the surface the greenstones weather into soft red and 
yellow clays, this weathering continuing to a depth of well over 
a hundred feet before they begin to assume their natural and 
settled appearance; frequently at the surface they exhibit a 
slight schistosity, this, however, being merely a surface feature 
apparently caused by pressure due to expansion, and does not 
extend down to any depth. 

The Granitic Rocks. — Excepting the main body of granite 
and its associated dykes, the only granitic rocks noted were those 
shown on the map at the Bull Oak and Worker leases. Both 
these outcrops are of comparatively small extent and their exact 
boundaries are not well-defined owing to the detrital deposits 
which cover most of the country here. Other similar, and 
possibly larger bodies, probably occur in the district, but they 
are hidden beneath the recent deposits. 

These granitic rocks are very much decomposed, and down 
to the deepest depth exposed, about 120 feet, consist of a soft 
gritty kaolin, which is easily worked and stands well. Owing to 
this decomposition it is impossible to say what the original com- 
ponents of the rocks w^re but they (the rocks) are probably the 
same as the main granite body. 

These two areas are undoubtedly intrusive into the green- 
stones and are of earlier date than the auriferous quartz reefs, 
which in one or two cases run continuously from one class of 
country into the other. The Bull Oak reef is a case in point; on 
the Bull Oak lease it is in granite and in the adjoining lease, the 
Maid Marion, it is in greenstone. 

Andesite. — Just at the north end of G.M.L. 13b (Chicago) 
and about a mile to the south of the Bull Oak is a small area of 
hornblende-andesite ; the visible extent of the outcrop is about 
forty chains by ten, having its greatest dimensions in a roughly 
east and west direction; it disappears at both ends beneath a 
capping of ironstone conglomerate, which in turn gives place to 
extensive areas of recent deposits, so that its actual extent may 
possibly be considerably greater than is shewn; as all the country 
to the south for some miles is covered with extensive recent 
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deposits it is quite possible that there may be other eureas of it 
hidden beneath them. 

The rock itself is very close-grained, hard and compact ; it 
is of a bluish green colour and breaks with a somewhat con- 
choidal fracture. It appears to be, in every way similar to the 
andesite occurring at Cue Hill (Cue), and referred to by Mr. 
Woodward in Bulletin No. 29 of the Geological Survey. At 
Coorang, some forty miles south-south-west from Black Range, 
a fairly extensive area of a similar rock was noted by myself 
during a short visit to that centre in February, 1908. 

The Basic Dykes. — These, as far as noted, are small and of 
later origin than the quartz reefs which, in several instances, they 
are seen to cut through. As stated before they are not dis- 
tinguishable on the surface owing to the fact that they weather 
into exactly the same form as the enclosing greenstones. Several 
of them were cut in the underground workings of the Kohinoor 
G.M.L. 22b, and one also in the Oroya Black Range workings. 
These vary in thickness from one to seven feet, and consist of a 
dark fine-grained compact rock approaching an augite-dolerite in 
composition. 

Dykes of this description are fairly common on the West 
Australian goldfields and have frequently been described in the 
publications of this Department. 

The Recent Deposits, — These include both the laterites and 
the detrital deposits; these latter cover by far the greater part 
of the area examined, sometimes to a considerable depth and 
consist of sands, loams, gravels, etc., resulting from the gradual 
weathering down of the underlying roc^s and the laterites by 
atmospheric agencies. 

Laterite, — This occurs in more or less extensive areas through- 
out the whole district; in a compact and coherent state, it forms 
the capping of low hills and ridges, and as the result of weather- 
ing frequently exhibits vertical cliff faces twenty to thirty feet in 
height, these being locally known as '^ breakaways"; in a detrital 
and rubbly state it is scattered over large areas, but in these 
cases it has been classed with the sands, loams, etc , of the recent 
deposits. 

When forming hill cappings these laterites can frequently 
be seen in a half -formed state, i.e., a transition state between 
weathered greenstone and true laterite. Frequently also when 
capping ridges traversed by hematite quartz lodes, they are so 
closely mixed up with them in breaking down and re-cementing 
as to often have the appearance of a broken hematite quartz lode 
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four or five chains in width. This breaking down and re-cement- 
ing of the hematite quartz lodes by the laterites also has the 
effect, on the surface, of apparently altering the line of strike of 
them and often renders them difficult to accurately follow. 

As to the origin of these laterites it is now generally ad- 
mitted that they are merely the result of decomposition in situ of 
the highly ferruginous greenstones, and are formed by the gradual 
concentration of the ferric oxide (resulting from such decomposi- 
tion) by atmospheric agency. 

Hematite Quartz Lodes, — These from a geological point of view 
are the most interesting feature of the Black Range district. 
They are specially numerous in the northern portion of the dis- 
trict mapped, i.e., in the immediate neighbourhood of Sandstone 
and Hancocks, where they have a general east and west trend 
and an almost vertical dip; at Nungarra, and towards the ^^Six 
Mile," the general trend of the majority of these lodes is slightly 
west of north and east of south, though a few with an east and 
west strike are met with principally just to the north of Nun- 
garra townsite. 

In appearance and mode of occurrence these hematite quartz 
lodes are similar to those occurring in other parts of the Murchison 
and other West Australian gold fields, and which have frequently 
been described in the Geological Survey bulletins, but they differ 
from them in their relationship to the quartz reefs of the district. 

As far as previous investigations have shewn the hematite 
quartz lodes of the Murchison and other parts have been of 
earlier formation than the associated quartz reefs, which in many 
cases cut through them, while in the Black Range district they 
are either contemporaneous with them or of later origin, probably 
the former. 

These lodes are known locally as "ironstone, or jasper, bars" 
and are, as a rule, less ferruginous than the general Murchison 
type and consist principally of much laminated quartz and red to 
black jasper ( irons tained quartz), the darker colours usually pre- 
dominating, with occasional thin bands of hematite and magnetite. 
They are very persistent in their strike and can often be followed 
across country for several miles and right through have a very 
marked parallelism; on the surface they frequently exhibit an 
apparent lenticular habit owing to the irregular development of 
the banded quartz, but when these lenses die out the line of them 
is always marked by a strong schistosity in the greenstones. 

These hematite quartz lodes are merely highly altered bands 
of schistose greenstone and at a depth will be found to lose their 
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siliceous or "quartz" nature, and to pass gradually into narrow 
bands of crushed rock, probably with small veins of pyrites. In 
all likelihood they mark old fault lines, or thrust planes, and as 
such are probably deep-seated. On the assumption that they are 
thrust planes they probably have an intimate connection with 
the quartz reefs of the district, and this probable connection will 
be discussed later when the quartz reefs are being described. 

These lodes are, as a rule, all more or less auriferous, but so 
far none of them have been sufficiently rich to pay to work. 

Quartz Reefs, — As a general rule all the deposits being 
worked are clean quartz reefs, the principal exception being the 
Wirraminna, which is described later. Most of these roefs, 
especially those at the north end of the district, have a norfh 
and south trend and dip at a very flat angle, usually to the west. 
They are often of fair size and sometimes of considerable length, 
e,g,y the Sandstone (Oroya) and Black Range reefs; they almost 
invariably exhibit a strongly marked lenticular habit and are 
not, as a rule, characterised by clean or well-defined walls. The 
nature of the quartz itself varies a good deal, but it is mostly 
hard and white, and carries only a small amount of sulphides. 
In the oxidised portions of the Sandstone (Oroya) reef the quartz 
is of a peculiar fiiable and sugary nature, which will be more 
fully described when this mine is being dealt with. 

At Sandstone and Hancocks the quartz reefs appear to have 
an intimate connection with the hematite quartz lodes ("ironstone 
bars"); they are almost without exception found abutting against 
the latter and generally have their strike approximately at right 
angles to that of the "bars;" at their contact with these they do 
not have the appearance of having been suddenly cut off by them, 
but give the impression that they have been formed at the same 
time and are part of the same system of Assuring or shearing. 
If it be assumed that the hematite quartz lodes mark old thrust 
planes, or main lines of shearing, caused by pressure, then the 
quartz reefs are probably secondary or induced fissures caused by 
these main thrust planes. 

That main lines of fissuring do induce other lines at right 
angles has been proved by experiment by Daubree, the results of 
such experiments being described in Louis and Phillip's "Treatise 
on Ore Deposits," pp. 82 and 83. 

An argument somewhat in favour of this theory is the fact 
that the reefs are strongest and best defined nearer but not at 
the "bars," but as they get farther away they become smaller 
and more irregular and gradually die out. 
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As the east and west "thrust planes" are undouhtedly deep- 
seated it is possible, but not necessarily so, that the quartz reefs are 
also deep-seafced. Personally, however, I am of opinion that they 
will, as a rule, not be found to live long once hard-settled country 
is met with. 

At the "Six Mile" the reefs differ from those at Sandstone 
and Hancocks, in that they are in no way associated with "iron- 
stone bars," which are here conspicuous by their absence. Here 
the more important reefs run in a general north-easterly direction 
and have no regular dip; they are mostly of clean hard white 
quartz and appear to be normal fissure reefs; some of them are 
of considerable length, one line — the Groper — being traceable on 
the surface for about half a mile; they are mostly of fair size, but as 
far as developments have gone the shoots of gold appear to be 
very short and to cut out at a shallow depth. 

Alluvial Gold, — A large amount of alluvial, or more correctly 
detrital, gold has been got in this district. The first "patch" of 
any importance was that at the "Six Mile;" when this began to 
be worked out other patches were found, the most important 
being Howie's, Shannon's, "Two-Mile Hill," and Hancock's. On 
all of these the gold appears to be pretty well worked out. As a 
general rule the gold was got only a foot or so below the surface 
— in many cases less — and was often in fair-sized pieces, though 
nothing very large was ever found. It appears to have been shed 
from small leaders and not from the reefs, as so far any of these 
worked near the patches have not proved to carry any exception- 
ally rich pockets. 

Writing of these "alluvial" patches, Mr: Montgomery, the 
State Mining Engineer, who saw them at the time they were 
being worked, says*: — 

" In the * Two Mile ' and ' Howie's ' patches much of the gold was 
" enclosed in cemented brown iron ore, requiring milling for its extraction. 
" This gold is frequently crystalline and angular, and has evidently been 
" deposited in the ironstone from solution, not carried into it mechani- 
cally. A good deal of the gold won from these deposits appears there- 
fore in the gold returns as obtained from ore by milling, not as alluvial. 
" At the time of my visit, April, 1906, the principal work at the 
" ' Two-Mile Hill ' was that of Messrs. Kelly and party on the south slope 
" of the hill. They have done a large amount of work prospecting for 
" deep alluvial ground, and for reefs below the alluviaL Seven sheif ts 
" have been simk to depths of from 45 to 70 feet, and Mr. Eelly informed 
'* me that the drives therefrom would total over 1000 feet in length. The 
" alluvial ground is mostly concretionary, of pisolitic brown iron oxide, 
" and is up to 40 feet in depth, below which is much weathered green- 
" stone country, with frequent quartz veins. The ironstone is often gold 
" bearing, and Mr. Eelly told me from his prospecting it he considered 

* Annual Report of the Department of Mines for the year 1906, p.80. 
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" that a large amount of it would pay to crush if he had a battery on the 
gpx>und. Some of it was crushed by hand by the dryblowers and treated 

in their shakers It is impossible to form a decided 

opinion as to the amount of payable material available at this place 

" without very careful and extended sampling, but there seems reason to 

" think that with cheap milling facilities on the spot a large tonnage of 

" low-grade material might be successfully treated." 

Water. — Water is abundant throughout the district, and the 
supply is fresh. On the low-lying portions it is usually met with 
at a depth of from 50 to 70 feet. 

Timber, — The only timber available locally is mulga, and the 
better quality of this is rapidly becoming exhausted. A little 
gum timber is obtainable from the edge of the lake country about 
forty miles to the north, but the supply of this is very limited, 
and it is being repidly cut out. 

As the country is very soft and rotten, and the reefs are 
very flat, extensive timbering is required in the mine workings, 
and the timber trouble is becoming a serious item with the 
mining companies. At the present time good gum timber costs 
up to 2/6 a foot, and smaller timber is proportionately as ex- 
pensive. 

THE MINES. 

The following are brief descriptions of the principal mines 
in the district: — 

NUNGARRA. 

At Nungarra no work of any importance was being 
done at the time of my visit; the Wirraminna had just closed 
down, and no work was being done on this line ; a little was be- 
ing done at the "Two Mile Hill," and there were one or two 
prospecting parties working, but no systematic work was being 
done anywhere. 

Wirraminna Central, G.M.L. 182b. 

This lease is the property of the Sandstone Development 
Company; owing to unsatisfactory developments, mining opera- 
tions were suspended a few days before my arrival, and I was 
unable to inspect the workings. Since the company ceased 
operations tributers have been at work in the upper levels, and 
have taken out some very fair stone. 

Mr. Montgomery in his report^ in 1906, makes the following 
statements about this property — 

^Annual Report of the Department of Mine« for the year 1906. 
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The reef nms nearly north and south -with an 

underlay to Uie east of about 1 in 3| ; it averages 

about nine feet in width between the walls ; the roef 

is composed of quartz, often much broken and white kaolin, being some- 
times almost entirely quartz and in other places a mixture of kaolin 
and quartz. A little pink quartz is found and is considered specially 
favourable for gold. Numerous flat-lying quartz veins penetrate the 
lode and pass into the walls, but are stated to carry gold only where in 
the lode channeL The country is soft white kaolinic matter, probably 
a decomposed porphyry dyke. 

" On the Wirraminna South, G.M.L. 183b, the same lode is being 
worked ; the lode is more clayey than in the neigh- 
bouring property, but this feature is probably merely local and likely 
to disappear " 

Table showing the Yield of the Wirraminna Leases. 




1908 .. 

1904 .. 
1006 .. 

1905 .. 

1906 . 

1906 .. 

1907 .. 



'Wirraminna, 
SSb(787) 
Do. 
Do. 



O.M.L. 



Wirraminna Oentral, 
O.M.L. 182b 

Wirraminna South, O. 
M.L. 183b 

Sandstone Develop- 
ment G.M. Co., G 
H.Lb. 178b, 182b, 
188b 

ToUl .. 



Tons. 

• • 


On. 

•21-21 


On. 

• • 


Tons. 


On. 


50-00 
66-00 


18*94 
27-90 


•88 
•43 


115-00 


68-05 


11000 


68-75 


•62 


297-26 


11616 


•80 


407-25 
60-76 


188-91 
86-59 


• • 


• • 


• • 


• ■ 


• • 


• ■ 


680-00 


184-18 


• • 


• • 


■ • 


1,253*00 


422-73 



On. 



-59 



•45 
•72 

•20 



•33 



• Dollied and spedmens. 

Nnngarra, G.M.L. 205b. "Two Mile Hill." 

A little prospecting work was being done on this property, 
a description of which has already been given when the "alluvial" 
deposits were being described. 

In 1907, 123 tons of ore from this lease yielded 36-19 ozs., 
or an average of '29 ozs. per ton. 



SIX MIIiE. 

At the "Six Mile" several parties were prospecting, but 
no great amount of work was being done; the most systematic 
work was on the old Groper lease, G.M.L. 1b, but this was 
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only being "rooted" near the surface. One or two leaders 
were being worked, but several of the old shows on the larger 
reefs had been abandoned, developments not having been 
satisfactory. 

Proper, G.M.L. 1b. 

This lease was originally worked in the beginning of 1903, 
since when it has several times been abandoned and retaken up ; 
on the whole, very little work has been done on it, as results are 
said not to have been satisfactory, the better values being stated 
to have cut out at a shallow depth, and the bulk of the stone is 
too poor to pay to crush. The deepest workings are said to be 
only about 60 feet, but a good deal of "rooting" has been done 
near the surface. 

Two well-defined parallel lines of reef run through the 
property on a bearing about north-east and south-west, dipping 
fairly flat to the south-east ; these are very persistent on the 
surface, the main, or east, reef being traceable for over half a mile. 

In the old workings it appears to have averaged two to three 
feet in thickness and consists of clean, hard, white glassy quartz. 
The stone carries a small percentage of copper (as carbonate) as 
well as a' little zinc blende, these usually being associated with 
good gold values. For the greater part of its length this reef is 
in greenstone, but in the present workings it comes in contact 
with a small granitic dyke which for a short distance forms the 
hanging wall of it and also for a short length completely encloses 
it ; this dyke is only a few feet in width and is not noticeable on 
the surface owing to the amount of debris which covers it. 

At the present time the owners are working the reef near 
the surface where it comes into contact with the dyke and where 
the values are said to be slightly better; most of the ore being 
broken consists of rotted granite with seams of quartz through 
it, and is on the hanging wall of the reef proper; the width of 
this varies from a few inches to three feet. 

Table showing the Yield of the Groper Lease, 



Year. 



Name and Number of 
Lease. 



Ore 

crushed. 



Gold 

therefrom 




Rate 
per 
ton. 



Ore Gold 

crushed, therefrom 



1902 
1903 
1904 

1906 



Groper, G.M.L. iB (3S9) 
Do. 

L/O. 

Groper, G.M.L. 179b(1b) 
Total .. 



Tons. 
1-60 
6-60 
116-00 


Oks. 

19-56 

4-66 

140-69 


Ozs. 
lS-04 
-85 
1-21 


Tons. 

128-00 
85-25 


On. 

• • 

• • 

161 -91 
18815 


• ■ 


• • 


• ■ 


• « 


• ■ 


• • 


15826 


298*06 



per 
ton. 



Om. 



1-34 

8*78 



1*88 
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Black Ban^e Main Beef, G.M.L. 3b. (Formerly known as 
"the Batchers"). 

This property was one of the first worked in the district, 
hut not a great deal has been done on it, and at the present time 
it is abandoned. The State Mining Engineer, who examined the 
property in 1906, reports on it as follows*: — 
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" A strong quartz reef, about four feet thick, runs north-easterly- 
through the lease, and has been proved gold-bearing at several points 
along its outcrop for about 400 feet in length. Several shafts have 

been sunk to water level, about 64 feet, and a main 

vertical shaft was sunk to 107 feet and a crosscut put in to the reef at 

100 feet. The reef was cut in the crosscut but had not 

been driven upon. The quartz vein was from six inches to two feet 
wide where cut, but the hanging wall seemed much shattered, and the 
whole width of the lode channel is probably a good deal greater. 



" The quartz was rather poor where cut, but I have no doubt that 
" driving on the reef will soon be successful in finding better ore corres- 

" ponding to the shoot from which the crushings were taken 

" The water is fresh and drinkable." 

Table showing the Yield of the Black Range Main Reef Lease. 




Ore 
crushed. 



Gold 
therefrom. 



1903 

1904 
1905 



Black Range Main Reef, 
G.M.L. 3b 

J^v« •■■ ••■ ••• 

X/0« ■•• ••• ••• 

Total ... 



Tons. 



15-00 

107-25 

10-50 



132*75 



Ozs. 

21-37 

165-86 

23-70 



210*93 



Rate 
per ton. 



Ozs. 

1-42 
1-54 
2-26 

1-59 



Eclipse, G.M.L. 211b. 

This lease is situated about three miles south-east from the 
Black Range Main reef, along the Lawlers Road. The property 
was under exemption at the time of my visit, and the workings 
were inaccessible. 

There is a fairly well-defined line of reef running through 
the lease on a bearing slightly north of west and south of east, 
having practically a vertical dip. A main vertical shaft has 
been sunk on this reef and is said to be 180 feet in depth; there 
is said to be a strong quartz reef at the bottom two feet wide and 
carrying good values. A few chains east of the main shaft is a 
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small hematite quartz lode running north-west and south-east across 
the line of the reef; good values may possibly be met with at 
the point of intersection of the two, but so far, apparently, no 
effort has been made to see if such exist. 

Water level is about 100 feet, and the supply is fresh ; water 
is said to be very plentiful, and the prospectors were unable to 
cope properly with it with the limited means at their disposal. 

Writing of this property in 1906, the State Mining Engineer, 
says* : — 
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" There is a well-defined quartz vein with smooth 

clean waUs, in weathered greenstone schist; the average width of the 
ground stoped has heen about fifteen inches of quartz and twenty-four 
inches from wall to wall, but in the bottom of the shaft it seems to 

have a tendency to increase ; it has heen driven on at 

the 100 feet level for ahout 200 feet, and has been stoped for about 85 
feet in length up to 25 feet from the surface, where it becomes rather 
poor. 

" South-east from the shaft, about 150 feet, there is a large lode of 
brown iron oxide and quartz which has been cut in a shallow oosteen, 
and runs about north-west and south-east. This is also cut in a shaft 

40 feet deep ; it contains a little gold, estimated by the 

prospectors at about six dwts. per ton. The quartz reef worked in the 
shaft should intersect this one, and as the junction has a fair chanoe of 
being richer than elsewhere ; it should be located if possible " 

Table showing the Yield of the Eclipse Lease, 



Year. 



1905 
1906 
1907 



Name and Number of Lease. 



Ore 
crushed. 



Eclipse, G.M.L. 211b 

A^KJ* • • • • • • 

.X^v#* • • • • • • 

Total ... 



Tons. 

62-75 

74-50 

184-00 



Gold 
therefrom. 



On. 

78-08 

27-88 

123-43 




Rate 
per ton. 



Oa. 

1-24 
•37 
•67 



'71 



Prendergasts. 

A couple of miles north of the Eclipse, Messrs. Prendergast 
and party are prospecting a large hematite quartz (*• jasper") lode. 
This runs on a bearing slightly north of west, and has a practi- 
cally vertical dip; it is over a chain in width in places, and outr 
crops for half a mile or more. At the spot the gold was found 
in the lode it is very much broken and faulted, and seamed with 
small veins of quartz ; there is also an irregular vein of quartz 
running along the north side of it. 



* Annuttl Keporl of the Department ot Mines for the year 1900. 
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An opencut, ten or twelve feet in depth, has been put across 
the lode, and shows a mixture of quartz and jasper much broken 
and faulted. The gold appears to be piincipally in the quartz 
and along or close to the cross faults, A vertical shaft is now 
being sunk with the object of cutting the lode at water level. 

There is certainly a hugh body of ore in this property, but 
its chance of proving payable in any quantity is, I fancy, very 
remote. 

SANDSTONE. 

At Sandstone all the more important work of the district is 
being done, and matters are pretty brisk. The three big mines 
of the district are situated here, viz., the Black Range, the Oroya 
Black Range, and the Sandstone Development. In addition to 
these there are a number of smaller shows working, chief among 
these being the Wanderie leases. 

Wanderle and Wanderie West, G.M.Ls. 8b, 23b. 

The same line of reef has been worked on both of these 
leases, and a lot of work has been done on it above water level. 
The deepest workings are on the Wanderie, the main shaft being 
down 220 feet; the reef has been opened up at the 200 feet level 
for a length of about 100 feet, but the owners were unable to 
properly cope with the water and are now working above water 
level. 

On the Wanderie lease the reef has been opened up at the 
120 feet level for a total length of well over 400 feet; its average 
width throughout the workings is stated to have been about three 
feet, but it is very irregular, varying from a few inches up to as 
much as seven feet, and occasionally cutting out altogether. 

Along the 120 feet level there is practically no stone, but it 
makes a few feet above the level; this break, probably due to a 
strike fault, is continuous through both leases; along the 200 feet 
level the reef is said to be fairly strong again and of pretty good 
value. 

The general trend of the reef is slightly south of west and 
north of east; in the upper levels it underlies slightly to the 
Bouth, but at a depth is practically vertical. It runs along the 
southern side of a small hematite quartz lode ; this, on the surface, 
has the usual laminated appearance of these lodes, but at a fairly 
shallow depth it turns into a much weathered greenstone schist, 
with occasional small.seams of quartz and ironstone in it; occasion- 
ally the schist is found on both sides of the reef, but, as a rule, 
it is only on the north side; this schist with its accompanying 
quartz and ironstone veins is said to carry a little gold, but not 
sufficient to pay to work. 
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The main reef is of clean, white, solid quartz, aj:i4 
probably been formed along a fault line following the origin; 
of the hematite quartz lode. 

On the Wanderie West, the workings are all above 
level (125 feet), and the reef is said to have averaged about 
feet in thickness ; it has the same irregular habit here as 
Wanderie, varying from a few inches up to six and seven f ^ 

The water supply is fresh, and is said to be about 
gallons per hour; it comes in only along the line of the reef ^ 
the schists. 





Table showing 


the Yield of the Wanderie Leases. 


Year. 


Name and Number of 
Leaae. 

Wanderie, O.M.L. 8b . . 
00. 
Do. 
Do. 

Wanderie No. 1 West, 
6.M.L. 28b 
Do. 
Do. 
Do. 

Total .. 


Ore 
crushed. 


Gtold 
therefrom 

OZB. 

1,000-06 
879-97 
848-58 
886*20 


Bate 
ton. 


Total. 


Ore 
crushed. 


Gold 
therefrom 


1904 .. 

1905 .. 

1906 .. 

1907 .. 


Tons. 
648-26 
382-00 
867-75 
622-00 


Ozs. 

1-64 
•99 
-94 
•62 


Tons. 
2,02000 

1,662-60 


Ora. ' 
2,114*81 

1,049-06 


1904 .. 

1906 .. 

1906 .. 

1907 .. 


169-75 

169-26 
936-60 
897-00 


94-69 

116-97 
694-17 
148-25 


•69 

•60 
•74 
•86 












• ■ 


• ■ 


• • 


3,682-50 


3,163-89 



Wanderie No. 1 North, G.M.L. 161b. 

A good deal of work has been done on this lease down 
water level, but it was idle at the time of my visit and could 
be inspected. A small north and south quartz reef has 
worked ; this is said to have been from ten to twelve inches 
thickness, and fairly regular. It is cut off at the south end by 
the Wanderie line, and apparently does not run very far north. 
Its dip is said to have been about vertical. 



Table showing the Yield of the Wanderie No, . 


/ North Lease, 


Year. 


Name and Number of Lease. 


Ore 

crushed. 


Gold 
therefrom. 


Bste 
per ton. 


1905 
1906 
1907 


Wanderie No. 1 North, G.M.L. 161b 

X^\Jm m • • ••• ••• ••• 

^^ijm ••■ ••• ••• ••• 

Total 


Tons. 
149-00 
424-00 
87-00 


On. 

168-56 

342-96 

34-23 


On 
1-10 

-81 

•89 




660*00 


540*74 


•82 



f 



\mA.m\j^ 



irottfttone, but gradually changes in depth, and in the lower 
levels consists of highly schistose greenstone, with seams of iron- 
stone and a little quartz; it carries no appreciable gold values. 
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About a mile to the south-west of the Wanderie one or two 
small quartz leaders have been and are being worked. These are 
of no great importance, and not much is being done on them. 

BlMk Bange Gold Mine, G.M.Ls. 4b, 5b, 9b, 11b, etc. 

The reef on this property was the first worked at this end of 
the field; it was- found about the beginning of 1903, and was 
originally known as "Hack's." 

A reference t6 the underground plans (Plate I) will show 
the amount of work that has been done up to about the end 
of last year. 

The reef runs almost due north and south, and dips to the 
west at an angle of about 35 degrees. Tt is of clean solid quartz, 
but is very irregular and lenticular, especially in the upper levels. 
These lenses range in thickness up to seven and eight feet, but 
their length and depth ai-e very variable; when they cut out 
their place is taken by a somewhat schistose greenstone, and the 
difference between the different lenses, both longitudinally and 
vertically, is as variable as the length of the lenses themselves, 
sometimes being only a few feet and sometimes up to as much 
as a hundred feet The walls of the reef, taking it right through, 
are not good, and are not well-defined. The country on each side 
of the reef is soft and rotten, especially on the hanging wall, and 
requires extensive timbering; in the bottom of the main shaft 
the country is a fairly hard massive greenstone, but for from 
fifteen to twenty feet on each side of the reef it is much softer 
and more weathered. The deepest workings are still in the 
oxidised zone, and the values are said to l>e fairly uniform 
throughout. 

About 100 feet north of the main shaft is a large hematite 
quartz lode, running about east and west and dipping vertically. 
The reef gradually dies out on approaching this, and although a 
. lot of work has been done to the north of the "bar" in the hopes 
of picking up the continuation of the reef, it has, so far, not met 
with success; a few small seams of quartz were certainly met 
with, but they were of no size and of no importance; personally I 
am inclined to the belief that no continuation of the reef will be 
found in this direction. 

The values in the main reef are said to stop ten or twenty 
feet away from the bar, and not to come right up to it, though 
at times the quartz does so ; just before they stop, however, they 
are said to be a good deal higher than the average. 

The "bar" on the surface consists of laminated quartz and 
ironstone, but gradually changes in depth, and in the lower 
levels consists of highly schistose greenstone, with seams of iron- 
stone and a little quartz; it carries no appreciable gold values. 
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The water supply of the mine is fresh, and is said to be 
sufficient for all present requirements ; the water comes in along 
the line of the reef and also, heavily, along the line of the '^iron- 
stone bar." 

Table showing the Yield of the Black Range Gold Mine Leases, 



Year. 



Name and Number of 



1903 

1904 
1905 

19U6 



1907 

19U3 

1904 
1905 

1907 



Adelaide, O.M.L. 4b 
(074m) 
Do. 

Adelaide Leases, Q.M. 
Ls. 4b, 5b, llB, 17b, 
!i6B, 70b, 140b, 150b 
Do. 

Black Ranfj^e, Q.M.L. 5b 
(076m) 

Do 

Do. 

Black Raii^ Mining 
Co., N.L., O.U. IjS. 
4b, 5b, 9b, &c. 

Total 



Ore 
cniahed. 



Tons. 

14 -no 

2,58000 
4,849*00 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 



0Z8. 

131-43 

5,142-90 
7,408-82 



7,990-50 
13,019-50 



637-00 



14,07602 
16,179-26 



•152-68 

1,283-66 
194-00 



0Z6. 

9*38 

1-99 
1-53 



1-76 
1-24 



2-01 



Ore 
orushed. 


Gold 
therefrom 


Tons. 


Oss. 

« 


7,448 00 


12,68315 


21,010-00 


30,255-28 i 

1 


637 -W) 
1,488-00 


1,63034 ' 
2,165-30 ; 



Average 
rate 
per 
ton. 



Obb. 



1-70 



1-44 



2.56 
1-45 



130,57800 



46,73407; 1-52 



* Dollied and specimens. 

Oroya Black Range, G.M.Ls. ©B, 10b, 16b, 74b, IUb, etc. 

The reef on this property is in general characteristics similar 
to that in the Black Range Company's leases, that is to say, it is 
a flat quartz reef with marked lenticular habit. The general 
trend of this reef is roughly north and south, and it dips at an 
angle of alx)ut 25 degrees to the west ; near the surface its dip is 
about 45 degrees, but it gets flatter below the No. 1 level. Its 
average thickness can be said to be from three to four feet, 
though it is as much as eight and ten feet in places, but this 
bulging is counteracted by the fact that it frequently pinches 
out to a few inches and occasionally cuts out altogether; these 
breaks are, however, not of frequent occurrence and are, as a rule, 
of no length, and the quartz can almost be said to be continuous 
throughout the whole of the workings, though of course very 
variable in size and, in places, a good deal broken. 

At the south end of the workings the reef is small and very 
broken, though the actual end of it has not yet been reached ; 
approching the north end it also becomes more lenticular and 
irregular, and splits up a good deal, but the end of it has not 
nearly been reached in this direction yet, as proved by the work- 
ings on the adjoining company's leases. At this north end 
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frequent splits go off into the footwall, these on being followed 
either come back again into the main line or else die out; it 
would appear that the general line of the reef is here turning 
slightly more to the westward. 

Occasionally the reef shews clean well-defined walls, but, as 
a rule, they are not good, the footwall being, usually, anything 
but well-defined, small quartz veins and stringers running off 
from it in all directions into the enclosing country. 

The quartz in the bottom level is mostly hard and compact, 
and of a slightly bluish tinge; occasionally, however, it exhibits 
the friable nature so characteristic of the upper levels ; along the 
No. 2 level it is both solid and friable, whilst above this it is 
almost entirely of a friable sugary nature and crumbles readily 
between the fingers ; it was this that gave the reef its original 
and better-known name of **the Sandstone." 

As to the cause of this friable nature of the stone two 
possible origins have been put forward, viz., (1) leaching and (2) 
pressure. With regard to the former it has been suggested 
that the original quartz of the reef may have been partly 
crystalline, i.e., insoluble, and partly hydrous, i.^., soluble, 
under certain conditions, and that in the upper or oxidised 
portions the soluble quartz had been leached out; this theory 
arose owing to the fact that the friable quartz when closely 
examined exhibits its true crystalline form to a marked degree. 
Samples of the solid quartz from No. 2 level were examined and 
found to contain only a trace of soluble silica, and this fact seems 
to explode the leaching theory and to leave only that of *^ pressure;" 
undoubtedly great pressure could be caused by the expansion of 
the surrounding rocks during hydration, and it appears that this 
must be taken as the most probable cause of the extreme fria- 
bility of the quartz in the upper levels. 

There is no defined shoot of gold in the reef, but the stone 
is not all of uniform value, the gold appearing to occur in small 
irregular patches right through the reef. 

The country is massive greenstone, and is still soft and 
rotten in the deepest workings; it is full of "greasy" heads, or 
cleavage planes, and is very "heavy" and treacherous, and owing 
to the flat dip of the reef requires very extensive timbering. As 
good mining timber is very scarce in the district this item is one 
of the most serious that the Company have at present to contend 
with. 

Water is fresh and the supply is plentiful, and is still coming in 
at the bottom level. 

A small basic (dolerite) dyke runs along and crosses the reef 
in the bottom levels ; this is from one to seven feet in thickness, 
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and cuts through the reef without displacement of any kind. A 
good flow of water comes in along the line of this. dyke. 

Table showing the Yield of the Oroya Black Range Leasee, 



Year. 



Name and Number, of 
Lease. 



Ore 
crushed. 


Gold 
therefrom 


Bate 
per 
ton. 


Total. 


Ore 
crushed. 


Gold 
therefrom 



1904 
1906 
1006 

1904 
1904 

1906 

1906 

1906 

1906 

1005 

1905 

1006 

1904 
1905 
1906 

1906 
1907 



Sandstone, G.M.L. 6b 
Do. 
Do. 

Undaunted, G.M.L. 10b 
Undaunted East, G.M. 
L.74B 

Do. 

Do. 

Undaunted East Ex- 
tended. G.M.L. 114b 
Do. 

Golden Gale, G.M.L. 

140B 
Golden Key, G.M.L. 

151b 
Do. 

Kingoonya, G.M.L. 16b 
Do. 
Do. 

Oroya Black Range, 
■ Ltd., G.M. Lb. 6b, 
lOB, 16b, &c. 
Do. 



Total 



Tons. 
424-75 
737-25 
277-50 



198-75 

294-60 
155-00 



166-25 
109-75 



349-50 
538*50 



028. 

078-92 
915-78 
343-84 



213-50 

217-79 
188-53 



Ozs. 

1-60 
1-24 
1-26 



72-76 
108-58 



457-33 
956-42 



121-50 
408-00 
876-50 



1,646-00 
19,521-00 



290-83 
789 22 

811-85 



1-07 

•74 
121 

'44 

-99 



1-31 
1-79 



1,917-00 
18,060*26 



2-46 

1-81 

•93 

1-16 



•67 



Tons. 


On. 


1,489-60 
80-00 


1.038-64 
46 01 


648-25 


619-82 


276-00 
113-75 


181*34 
62 98 


883 00 


1,412-75 


1,406-00 


1,860 40 


21,167*00 


14,976-26 


26,013*60 


21,088-13 



Averaire 
rate 
per 
ton. 



On. 



1-3:. 
•57 



•96 



-OS 
-55 



1«) 



1-34 



-71 



'81 



Sandstone Development Co., G.M.Ls. 174b, 1H7b, etc. 

This Company hold the blocks containing the deep levels of 
the Oroya reef as well as blocks farther north along the outcrop. 
At the present time work is being concentrated on the Juno 
lease, where the reef comes into the property, at a depth of about 
180 feet. 

A good deal of work has also been done on the Wonoka 
lease, where some good values were obtained near the surface ; 
the work on this lease proves the reef to have a total length 
of well over half a mile, and it probably extends still farther 
north though it is getting smaller and more broken in this 
direction. 

Where worked on the Wonoka, the reef is very irregular, 
varying from a few inches to six feet; in a winze, from the 110 
feet to the 180 feet level, it averages three to four feet, and 
is said to carry very fair values ; some very good stone has been 
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taken out of these workings, but the occurrence of the gold is 
very patchy. The reef here owes its broken nature a good deal 
to the presence of a large flat quartz reef which cUts across it 
and throws it about somewhat ; this reef is of liard white glassy 
quartz, and carries no values. 

On the Juno lease the reef has been cut at a depth of 200 
feet; what work has been done on it here shews it to still main- 
lain its lenticular habit, sometimes cutting out altogether, and at 
others making into solid bodies of quartz up to six feet in thick- 
ness; the values here are somewhat erratic, but, on the whole, 
the reef is stated to be highly payable. 

Table showing the Yield of the Sandstone Development Co,'s Leases 



Year. 



Name and Number of 
Leone. 



Ore 

crushed. 



Gold 
therefrom 



Rate 

per 

ton. 



Total. 



Ore 
crushed. 



Gold 
therefrom 



1906 
1907 

1907 
1907 



Wonoka, G.M.L. 174b 
Do. 

Venus. 0.1I.L. 251b .. 
Sandridge, O.M.L. 187b 

Total .. 



Tons. 
68*50 
165-00 

• • 


OZB. 

.S6-36 
l.')ei2 


On. 

•53 
•95 


Tons. 

288-50 

3000 

226-00 


Ozs. 

192-47 

3-27 

91 19 


• « 
■ 


■ • 


• • 




• • 


496*60 


286-93 



Average 
rate 
per 
ton. 



OasB. 



•82 
•09 
•40 



'68 



HANCOCKS. 

A number of leases are being worked here but mostly only 
by small parties. The reefs are, as a rule, all fairly small and 
lenticular; they are, with one exception — the Kohinoor — all 
quartz reefs, and have a general north and south trend, dipping, 
as a rule, at a flat angle to the east. They are all intimately 
connected with the hematite quartz lodes ("ironstone bars") and, 
as before suggested, appear to owe their existence to the presence 
of these. The gold in them usually occurs in irregular shoots, 
and is not, as a rule, evenly distributed through the stone. In 
no case do they possess well-defined walls and, as a rule, they do 
not give the impression of being likely to pi-ove permanent. 

Owing to the amount of talus and debris covering the surface 
in this neighbourhood, prospecting is rendered difficult. It 
appears likely, however, that other payable (to a certain depth) 
reefs should be found here, and also other bodies similar to that 
now being worked on the Kohinoor, as there are, possibly, 
numbers of these flat lying fissures which do not reach the surface ; 
these, however, would only be found in sinking or crosscutting 
and, in all probability, accidently as was the case in the 
Kohinoor. 
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With the exception of the Kohinoor no work has been done 
below water level on any of the leases. 

Ball Oak, G.M.L. 382b. 

The reef on this property runs a little west of north and 
east of south, and dips to the east at an angle of about 45 degrees. 

On the Bull Oak lease this reef is entirely in granite, as 
shown on the map, but just outside the southern boundary of the 
lease it runs into the greenstone, and in the adjoining property 
has been worked in both classes of country. It has been opened 
up to a depth of about a hundred feet, and has an average thick- 
ness of from 20 to 30 inches ; while in the granite it is fairly 
regular in size, but in the greenstone it becomes smaller and more 
broken, and the values also decrease considerably. Above the 
100 feet level the values are said to have been fairly regular, and 
as can be seen by reference to the returns were of high grade. 

The country is soft and easily worked, and stands well. 
Table showing the Yield of the Bull Oak Leases, 



Year. 


Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 


1907 
1907 


Bull Oak, G.M.L. 382b 

Comrades Leases, G.M.L8. 369b, 
379b, 382b 

Total 


Tons. 
725-00 
1,094-00 


Oa. 
956-77 
93012 


On. 
1-32 
•85 




1,819-00 


1,886*89 


1*08 



Maid Marion, G.M.L. 383b. 

In this lease which adjoins the last on the south the reef is, as 
stated above, partly in the granite and partly in the greenstone; 
in the granite it is a couple of feet in thickness and of fairly high 
grade, but in the greenstone it is small, broken and irregular, and 
of low grade. The walls of the reef on both leases are not well- 
defined even in the granite, while in the greenstone they are very 
bad; small stringers run off into both walls and, in the green- 
stone, veins and masses of siliceous ironstone form along the walls, 
these being very hard and of no value. 

The total length of the reef in both leases is not much more 
than five chains, and it does not show any signs of permanency; 
moreover, the high values obtained in the upper levels are not 
likely to continue down to any depth. 

From this lease 373 tons were crushed during 1907, for a 
return of 492*87 ozs., being at the rate of 1-32 ozs. per ton. 
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Ladj Ellen, G.M.L. 1398. 

This lease is situated about half a mile south-east of the Bull 
Oak. A small north and south quartz reef runs through the 
property, dipping at an angle of al)Out 45 degrees to the east. 
This reef has been worked to a depth of about a hundred feet and 
for a length of over two hundred feet; it is from fifteen inches to 
two feet in thickness and fairly regular, consisting of clean solid 
quartz. The values are very variable, and the stone is to a 
certain extent being picked, but this is rendered difficult owing 
to the fact that the gold does not occur in regular shoots. At 
the south end the reef is terminated by a large east and west 
'^ironstone bar" which runs across country for some considerable 
distance; no sign of it has been found south of this bar. 

The outcrop of the reef is concealed beneath surface debris, 
and it is impossible to follow its northern extension; in all proba- 
bility, however, its total length is not more than six or eight 
chains, as at about this distance from the ^^bar" at the south end 
are several other east and west bars which would cut it off if it 
extended that far. 



Table showing the Yield of the Lady Ellen Leases, 





Nikiur and Number of 
Lmuw. 


crunbed. 


(told 
therefrom. 


Rate 
pvr ton. 

Ou. 
l-M 
2-22 


Total. 


Average 


Ymr. 


Orp criMhcd. 


Gold therefrom 


rate 
per ton. 


1M6 .. 


IjMi7Bllen.O.M.L.13BB 
Do 

lAdyBllniLfnMii.G.M. 
Lff. VJin, 2Mh 

Total .. 


Toiw. 

107 00 
112-75 


Ou. 

a08-02 
200 IM 


Ton*. 

21»-76 
100-00 


OiN. 

408-96 
1S8-JW 


On. 

2iW 
1-38 


IMA .. 


•• 


•• 


•• 




•• 


•• 


•• 


319*76 


597-35 


1-83 



Freedom, G M.L. 337b. 

The reef here runs north and south, and dips east at a flat 
angle. It is very irregular, both in size and values; its average 
thickness is about two feet, but it reaches as much as four feet; 
it is not a clean quartz reef, but consists of- a mixture of quartz 
with crushed and weathered greenstone, there being occasional 
fairly continuous bodies of solid quartz in it ; there are no defined 
walls to this reef. 

On the north the reef ends against a large east and west 
ironstone bar ; a good patch of stone was got just near this but 
it was of no size ; a similar bar occurs about eight chains farther 
south so that the reef cannot have a great length ; its actual out- 
crop is not visible, but its length is probably not more than fi\G 
or six chains, and it does not appear likely to live to any great 
depth. 
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In 1907, there were crushed from this lease 332 tons for a 
yield of 520-18 ozs. of gold, being at the rate of 1*56 ozs. per ton. 

New Sensation LeA8e85 G.M.Ls. 365b, 366b. 

On these leases a small but rich quartz vein has been worked 
to a depth of about 130 feet. This vein runs about north-west 
and south-east, and dips steeply west ; it is on the north side of a 
small ironstone bar five or six feet thick ; a small make of quartz 
has also been picked up on the south side of this bar and may, or 
may not, be the same vein as that worked on the north side; it 
is certainly much smaller and poorer. 

The vein worked is from six to fifteen inches in thickness, 
and the gold is said to occur only over a length of about 40 feet, 
just on the north side of the bar, the remainder of the stone 
being stated to be of no value. 

Table showing the Yield of the New Sensation Leases. 



Year. 


Nanie and Number of Lease. 

New Sensation, G.M.L. 

365b 
New Sensation Leases, G. 

M.Ls. 365b, 366b 

Total ... 


Ore 
orushed. 

Tonfl. 

163 00 
12600 


Gold 
therefrom. 

380-89 
135-77 


Bate 
per ton. 


1907 
1907 


o». 
2-34 

1-08 




289*00 


516-06 


1.78 



Blaek Rangre Kohinoor Mining Co., G.M.Ifi. 22b, etc. 

Two distinct lines of reef have been worked on this property ; 
the original one was a quartz reef, striking north and south, and 
dipping at a flat angle to the east ; this has been opened up to a 
depth of 160 feet, but most of the work done is above the 100 
feet level ; it averages from eighteen inches to two feet in thick- 
ness, and is pretty regular; the shoot of gold worked is said to 
have been only about 40 feet in length ; in the deepest workings 
(160 feet) the stone is from two to two and a half feet in thick- 
nass, but is said not to carry very good values. This reef at its 
south end abuts against a large ironstone bar running about east 
and west; its northern extension cannot be followed very far on 
the surface, but it probably does not extend far, as there is 
another large bar six or eight chains farther on in this direction, 
which would cut it off if it reached so far. 

The vein at present being worked is also roughly north and 
south in its strike, but dips to the west, also at a very flat angle. 
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It does nofc outcrop, but runs into the maili reef at about 30 feet 
from the surface. The shoot of gold is said to be about 80 feet 
in length, and at first follows down alongside the south ironstone 
bar, but at a depth of 90 feet or so it turns and pitches away 
north-west. The values in this tihoot are much better than tho.se 
found in the main reef; the width of the atone varies from a few 
inches up to five feet, probably averaging between two and three 
feet. This vein is not a solid quai*tz reef but consists of a mix- 
ture of altered greenstone and quartz, often with good sized 
bodies of solid quartz; there are no defined walls to the ore body, 
the width of the crushing stone being decided only by assay 
values. 

The vein appears to have been merely a small fissure through 
the country along which gold and silica-bearing solution have 
had access, and have impregnated the softened country on either 
side, the quartz masses marking points where the fissure has 
widened. These quartz masses are, as a rule, of much lower 
grade than the balance of the ore body. 

The country is a massive greenstone, very soft and weathered 
down to about 150 feet; in the bottom of the water shaft (170 
feet) it is fairly hard and compact. 

Several small basic dykes were cut in the workings on this 
property; these appear to run about east and west, and are 
from two to ten feet in thickness; they cut right across the reefs 
but do no harm and are of no importance. 

Table ahowing the Yield of the Black Range Kohinoor Mining Co,*8 

Leasee, 



Ymr. 



1904 
1906 
19IM 

J907 



N»iiie and Numltpr of 



floepiic, U.M.L. aOOB . 
KohiDmr.(}.M.Ii.2to. 

Do 

Do 



Black Banin* Kohinoor 
MinlnKCo.. O.M.Ia 
)fi2R. DSSb. 29011. i>U>. 

ToUl .. 



Ore 
fnwhNl. 



(}ol«l 
thi>n*fmni. 



lUif> 
pi>r ton. 



ToUl. 



On* fniRlKwl. Oold th«n>froni. 



Avmye 
p^r tnn. 



Tonit. 

' 1830 

114-an 

198-25 


•28-47 


Om. 

1-04 

-83 

.9-04 


Ton*. 

.131 -2n 
7fl2-on 


Uiw. 

•S.75 

1.188-39 

1,709 -K? 


Ou. 
.1-39 


•• 


•• 


•• 


• ' 


•• 


1,093-26 


2.83601 


2-69 



# Uollird and Hp«cini«nH. 



Kohinoor North, Q.M.L. 330b. 

A good-sized but somewhat irregular quartz reef runs through 
this lease, on a bearing slightly west of north and south of east, 
dipping at a flat angle to the east. This reef has been opened up 
to a depth of 100 feet and for a length of about 200 feet; it is of 
hard white quartz and averages from two to three feet in thitek- 



90 



ness, but is very irregular, merely being a thread in some places, 
and in others bulging out to as much as six feet. 

Very little s toping has been done and most of the develop- 
ment work was carried out by a company holding an option over the 
property; this option was thro>vn up, and at the present time 
little or nothing is being done on the reef. 

Taken right through the stone is said to be very low grade, 
but occasionally small patches of richer ore occur, these, however, 
are very small and very irregular. 

Near the surface the reef is entirely in greenstone country 
but in the lower levels it is partly in granite, this being part of 
the Bull Oak area which is dipping in this direction {i.e. westerly). 

A yield of 13-38 ozs. of gold was obtained from the crushing 
of 78 tons of ore from this lease in 1907, being at the rate of 
•17 ozs. per ton. 

Dreamland, G.M L. 38 1b. 

On this lease a good deal of work has been done above water 
level on a small quartz leader running north and south, and 
dipping very flat to the east. This leader is running at right 
angles to a large ironstone bar which crosses it at its southern 
end; it is only a few inches in thickness and apparently of no 
great length. Some very good stone is said to have been taken 
out of it. 

A crushing of 43*50 tons in 1907 yielded 24437 ozs. of gold, 
which was at the rate of 5 •62 ozs. to the ton. 

Squib, G.M.L. 121b. 

A fairly rich quartz leader, which runs north-west and 
south-east and dips to the east, has been worked on this lease, 
a good deal having been done on it above water level. The 
vein is in soft decomposed greenstone, and is only a few inches 
in thickness. 

Table showing the Yield of the Squib Lease, 



Year. 



Name and Number of Lease. 



1905 
1906 
1907 



Squib, G.ML. 121b 

.L-^x^* ■ « • « • • 

\^\jm • • • V • ■ 

Total ... 




Gold 
therefrom. 



Ozs. 

68-90 

35-62 

422-27 

526*79 



Rate 
per ton. 



Oza. 

•93 

•71 

1-61 


1*S8 
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Abundanee and Late Seddon, G.M.L. 49b, 286a 

The same reef is being worked on both these properties, and 
a good deal has been done on it above water level (114 feet). 

The reef runs about north and south, and dips at a flat 
angle to the east; it is of hard white quartz, and very lenticular; 
near the surface it is very small, but it gets larger in depth and 
along the 100 feet level is up to three feet in width in places. 
The reef has been proved for a length of over five chains, but is 
not very well-defined, the quartz occurring in irregular bunches 
or lenses, the larger makes being said to be very poor. 

The shoots of gold are small and irregular, and the stone 
has to be to a certain extent picked, as a large portion of it is 
too poor to crush. 

The country is soft decomposed greenstone, and the water 
level is about 114 feet, the supply being fresh. 

Table showing the Yield of the Abundance and Late Seddon Leases. 



Ymt. 



Name and Number of 



Ore 
crufihMl. 



Oold 
th(<n>frora. 



Rate 
per ton. 



Totol. 



Ore criwhtNl. (Md therefrom. 



1006 
1906 

wn 

1906 

IBOV 

1904 
UOB 

1904 



AbondMice, O.M.L. 49ii 

Do, 

Do. 

lAte Seddofn. O.M.L. 
9B6b 
Do 

Fingall. O.ILL. 19b 

Do 

Flnoall and Ahnndanoe 
QM.Ut, 19b. 49b 



Total 



TonH. 
1W2B 
MOO 
141-80 


OlIL 

IS4-S4 
94-23 
WS7 


OlM. 

■85 

■63 

■87 


86-00 
64-00 


38-40 
63-08 


-66 
■96 


ia-00 

S7-M 


14-02 
90-96 


117 
■56 


■ ■ 


• • 


• « 


■ ■ 


•• 


• • 



Tona. 



302-75 



192-00 



49-25 
40-75 



566*26 



Ou. 



249-44 



102-03 



34-96 
29-M 



416*08 



Average 

rate 
per ton. 



Ow. 



•70 



■83 



-71 



•73 



Worker, G.M.L. 378b. 

The main vein worked on this lease occurs within a small 
area of granite as shown on the map ; it runs slightly west of 
north and east of south, and dips to the east at an angle of about 
25 degrees. It has been worked to water level (120 feet) and 
for a length of 300 feet, the greater part of this block having 
been stoped out. 

The vein is of clean solid quartz, and is from six to eight 
inches in thickness, and very regular. 

The country is a much decomposed and kaolinised granite, 
and is very soft, and stands well, thus enabling a small vein to be 
worked with satisfactory results. 



92 

The gold is stated to be very regular right along the vein 
which appears to have cut out at the south end, but is still going 
strongly north. 

At the north end of the lease are a couple of small quartz 
reefs, about a chain apart, running north-west and south-east, 
and dipping flat to the east ; the more westerly of these is along 
the junction of the granite and the greenstone, while the other is 
entirely in the greenstone. These reefs only outcrop over a 
length of a couple of chains, and appear to be very lenticular. 
They are said to be low grade, and no work of any importance 
has been done on them. 

A good supply of fresh water was struck in the main work- 
ings in this lease at a depth of about 120 feet. 



Y«r. 



Table showing the Yield of the Worker Lease, 



Name and Nmnhrr of 
Lmw. 



Ore 

croiihed. 



Gold 
therefrom. 



lUte 
per 
ton. 



Total. 



Ore cnwhed. Oold therefrom, 



Averace 

r»te 
per too. 



1904 
1906 


Welcome. O.M.U 47b.. 
^ 

Worker. O.M.L. 18« .. 

Do 

Do 

Worker Lea«eii,n.M.L«. 

I8b, 47b 
Worker. O.M.L. .178m 

(18b, 47r) 

ToUl .. 


Toiw. 

78-SS 
104-85 


Om. 
102-97 
105-94 

31-43 
283-14 
212-.W 


Ow. 
1-81 
1-02 


T<»nB. 
182-AO 

447-2S 
197-00 

34800 


Out. 
208-91 

4M-98 
116-18 

006-81 


Oxs. 
1-14 

1-M 
•74 

l-4i 


1904 
1906 
1906 


24-28 
238 -2S 
194-7S 


1-30 
1-11 
1-09 


1907 
1907 


•• 


■ • 


•• 




•• 


•• 


■ • 


M34-76 


1,328-03 


1-17 



Chicairo, G.M.L. 13b. 

The reef on this property was one of the first prospected in 
the district, but it has only been worked at irregular intervals 
since then. No work was being done on it at the time of my 
visit, and the workings were inaccessible. 

There are two shafts on the lease apparently to a depth of 
about 100 feet. The reef is of hard solid quartz, and is from two 
to four feet in thickness; it appears to be fairly regular in size 
and can be followed on the surface for about ten chains. It runs 
about north and south, and dips at a pretty flat angle to the e^kst ; 
on the north it ends abruptly against a large east and west "iron- 
stone bar," and no sign of it has been found north of this. 

The stone is stated to be on the whole very low grade with 
occasional good patches in it. 



n 
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Table showing the Yield of the Chicago Lease. 



Year. 


Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 




Tom. 


r 

Os. 


0». 


1903 


Chicago, G M.L. 13b (690) 


•50 


•85 ' 


1-70 


1904 


Total 


22-50 


8-96 


•40 


28-00 


9 81 

a (and Ha' 


•48 


Table showing the Yield from Leases at Nungarn 


ncocksjj 


other than those already mentioned. 


up to 31st December, 


1907. 


Nune and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 




Tons. 


Oss. 


Oa. 


Albion, G.M L. 450b 


5-50 


51-74 ' 


9-40 


Bright Beauty, G. M. L. 38b 


21-75 


23-54 


1-08 


Bullion, G.M.L. 468b 


17-00 


561 


•33 


Catherine L., G.M.L. 50b 


17 00 


1-83 


-11 


Diver, G.M.L. 432b 


30-00 


22-12 


•74 


Dream, G.M.L. 56b 


55-25 


278-46 


5 00 


Eclipse, G.M.L. 58b 


96-75 


57 18 


•59 


Eureka, G.M.L. 36b (742) 


46 00 


76-75 


1-67 


Evangeline, G.M.L 157b... 


17 00 


1114 


•65 


GeraldboniH, 2b (640) 


42-00 


125 09 


2-98 


Golden Acre, G.M.L. 55b 


337 50 


*161-76 


■ • • 


Golden Acre, G.M.L. 263b 


2775 


22-35 


•80 


Golden Ball Extended, G.M.L. 364b 


38 00 


44-00 


1-16 


Good Hope, G.M.L. 102b 


28-50 


21-59 


•76 


Hatter, G.M L. 186b 


24-50 


95-86 


3-50 


Hill End, G.M.L. 142b 


14-75 


626 


-36 


Jewel, G.M L. 103b 


3-50 


•85 


•24 


IiH.dy Jackson, G.M L. 51b 


46-75 


18 -.53 


•40 


Little Nell, G.M.L. 126b 


19-00 


15-85 


•32 


Lord William, G.M.L. 80b 


27-00 


11 19 


-41 


Missing Link, G.M.L. 285b 


239 50 


382 57 


1-60 


Mulgarrie, G.M.L. 29b ... 


24-75 


345 


•14 


Muriel Chapman, G.M L. 46b 


104 00 


51 47 


•49 


Phoenix, G.M.L. 218b 


80-50 


1564 


•19 


Poseidon, G.M.L 397b ... 


3000 


119-31 


3 98 


Queen of the Range, G.M.L. 35b 








tfzXJ*** ••• ••• ••• 


' 194-00 


67-05 


•34 


Tekoa, G.M.L. 166b ... ^ ... 


14-50 


15-41 


1-06 


Wanganui, G.M.L. 64b ... 


• ■ • 


tlO-95 


. * . 


Welcome, G M.L. 395b 


3100 


657 


•21 


Sundry Claims 

1 


, 1,348-65 

1 


1 1,950 30 


• • • 



^Includes '25*01 ozs. of alluvial. tOoUied and specimens. tinoludes 40.07 ozs. alluTial, 

and 027*02 ozs. dollied and specimens. 
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Table showing the Yield from Leases at Sandstone^ other than those 
already mentioned^ up to 31st December, 1907, 



Name and Number of Lease. 



Aruncourt, G.M.L. 298b... 
Ballarat, G.M.L 44b 
Bilbic, G.M.L. 687 
Cardigan, G.M.L. 95b 
Dulgite, G.M.L. 24b 
Eileen, G.M.L 325b 
Erinjerry, G.M.L. 215b ... 
Floater, G.M.L. 83b 
Floater, G.M.L. 233b ... 
Great Surprise, G.M.L. 391b 
Horseshoe, G.M.L. 45b ... 
Jumble, G.M.L. 14b 
Just in Time, G.M.L. 12b 
Karridale, G.M.L. 194b ... 
Lady Maude, G.M.L. 293b 
Redmond, G.M.L. 217b ... 
Reindeer, G.M.L. 101b ... 
Reindeer, G.M.L. 195b ... 
Wanderie No. 2 East, G.M.L. 72b 
Wild Dog, G.M.L. lllB ... 
Sundry Claims 



Ore 
orushed. 



Tons. 

43 00 
7-75 

46-97 
18816 
250-00 

41-00 

14-50 
112-50 

51-25 

202-75 
94-50 
42-50 
27-25 
23 00 
34-75 
58-00 
26-25 
7-50 
8-00 

177-50 



Gold 
therefrom. 


Rate 
per ton. 


Oa. 

71-30 


Ozs. 

1-66 


914 


118 


245-67 


5-23 


199-36 


1-06 


328-89 


1-31 


13-59 


33 


5-37 


•37 


262-19 


2-33 


3614 


•70 


•5 68 


• ■ ■ 


238-85 


118 


86-45 


•91 


34 59 


•81 



10-95 

15-67 

18-61 

68-68 

1292 

-48 

5-34 

106-34 



1 



•40 
-68 
•53 
•18 
-49 
-06 
•67 
•60 



*Dollied and specimens. 

BEL.L.CHAMBERS. 

The centre known as Bellchambers is situated about ten 
mile« south-west from Nungarra townsite, and is on the western 
edge of the greenstone belt. The country here is fairly hilly, 
and the rocks on the surface have a much less weathered 
appearance than is the case at Black Range; they consist of 
fairly fine-grained greenstones, slightly crushed and foliated, 
especially near the granite, where a strong schistosity is set. up in 
them parallel to the junction of the two classes of country. A 
few small granitic dykes run through the greenstones, these being 
merely offshoots from the main body farther westward. 

A small group of leases has been pegged out, but no work of 
any importance is being done at the present time. The leases 
are situated about three miles south-south-east from the Range 
View Hotel, which is ten miles from Nungarra along the Mt 
Magnet road. 
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At the present time the nearest crushing plant is the Black 
Range State Batteiy, twelve to thirteen miles distant, and all 
stone crushed has to be carted there, which considerably adds to 
the expense. 

In addition to the main group of leases one or two other 
shows have been prospected, but without very satisfactory results. 

About a mile or so east of the Range View Hotel a little 
work has been done on a large copper-bearing quartz reef; this 
is in schistose greenstone country and runs about north and 
south ; it outcrops for six or eight chains, and appears to average 
from two to four feet in thickness. The reef is of hard white 
quartz and carries occasional small pockets of carbonate copper 
ore. 

One or two pot holes have been put down on these ore 
patches but results were not satisfactory, the ore being poor and 
only in very small quantity. The amount of ore present in the 
surface stone is not sufficient to render it of any value at the 
present time, and there does not appetir to be any likelihood of 
its improving in depth. 

Royal Flnsh, G.M.L. 329b. 

This lease is situated about two and a half miles south-south- 
east from the Range View Hotel. Very little work has been 
done on it, the deepest workings being about 50 or 60 feet. The 
surface is mostly covered with recent deposits and debris, and no 
defined outcrops are visible. 

A fair-sized fairly continuous belt of schist runs north-north- 
easterly through the lease, dipping steeply to the east; small 
irregular veins and lenses of quartz occur in this belt and a little 
work has been done on one or two of these; so far work has not 
exposed anything defined in the way of an ore body, values being 
very erratic and confined to the quartz bodies which are equally 
erratic. The schist itself does not carry an appreciable amount 
of gold. 

From this lease in 1907, 153-50 tons were crushed which 
yielded 210'85 ozs of i?old, or an average of 1'37 ozs. to the ton. 

Range View Leases, G.M.Ls. 265b, 268b. 

These leases are situated about a mile north-east of the 
preceding one. Not very much work has l)een done on them, 
and at the time of my visit they were idle. 

A well-defined belt of schist half a chain or so in width runs 
about north-west and south-east through the leases, dipping 
steeply to the north-e^vst. Cutting slightly across this are 
numerous small veins of quartz, some of which carry very good 
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values. The whole of the schist is said to carry a little gold, 
apparently most of the work has been on the quartz veins. 

MANINGA MABLEY. 

This centre is situated 15 miles in a direct Ime fi 
Nungarra on a bearing about ea^^t-south-east. The distance 
road, however, is about 18 miles. The country between the t^ 
places is mostly flat, and covered with a considerable thickness}] 
i-ecent deposits, the underlying rocks being greenstone. 

Maninga Marley is situated in the extr(^;ne south-east coi 
of the Black Range auriferous area, as shown on the accompai 
ing map, the granite being only a mile or so distant both soi 
and east. 

The genei*al aspect of the country hei-e is flat, but there 
one or two low ridges over which the rocks outcivp. These 
massive and slightly foliated greenstones similar to those 
NungaiTa and Sandstone. They are not so decomposed 
weathered, however, and become fairly hard and settled at a depj 
of about 1 50 feet. 

There is an abundance of fresh water in the district, 
timber, is fairly scarce. 

At tlie time of my visit only two mines of any importanc 
were working, viz., the Havilah and the Maninga Marley. Bot 
tliese properties are equippcxl with 10-head batteries, and tl 
Maninga Marley crushes for the public. 

There were one or two other shows being prospected in 
neigh lx)urhood, but no work of any importance was being doi 
on them. 

Maninga lllarley Leases, G.M.Ls. 5.3b, 77b, 100b. 

The reef on this propei-ty strikes al)out 10 degrees north 
west and dips steeply to the north. The quartz is not continuous 
tliroughout the workings, but occurs in a series of lenses varying 
considerably in length and thickness. In the present workings 
three of these lenses have been opened up. The middle and 
largest one is said to have been about 80 feet in length at its 
longest part, the 100 feet level, and to have had a maximum 
width of about six feet. The other two lenses are said to have 
each been alx)ut 30 feet in length, and to have reached about 
three feet in maximum thickness. The average thickness oi the 
quartz right through the stopcs is said to have been about two 
and a half feet. 

These quartz lenses all pitch to the eastward at an angle of 
about 45 degrees, and are not continuous in depth. Along the 
200 feet level there was at the time of my visit about 35 feet of 
quartz two to three feet wide which was said to be the downward 
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4:5 degrees, and are not continuous in depth. Along tne 
^t level theixi was at the time of my visit about 35 feet oi 
two to three feet wide which was said to be the downward 
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continuation of the main or middle lens, the other two having 
, cut out before this level waw reached. Along the 100 feet level 
the distance between these three lenses was small, but both west- 
ward and eastward beyond them for a considerable distance no 
I stone has been encountered. The 200 feet level is about 300 feet 
. ill length, and, as above stated, only about 35 feet of this near 
■ the middle is in stone. The values along this bottom make of 
stone are stated to be much lower than along the 100 feet level. 

The lenses occur along a well-defined fissure, and have on 
' the footwall side a band of highly-altered greenstone schist, the 
exact width of which has not been proved. The hanging wall is 
formed of massive to slightly-foliated greenstone, which in the 
bottom level is very haixl and compact. This wall is irregular 
and not well defined, but the footwall right through is very clean 
and regular. The pinches in the (quartz are due to irregularities 
in the hanging wall. 

Along the bottohi level the line of the lenses is marked by a 
seam of calcite half an inch or so in width. This runs in a very 
true line, and extends the full length of the drive. 

It appears that the more likely way of finding new ore 
bixlies on this pm[)erty is by driving rather than sinking and 
pi'eferably along, say the 100 feet level, where the country is still 
soft. 

The f(K)twall belt of schist can be followed on the yui-ftice for 
some distance through this and the adjoining properties, and 
occasionally has small makes of quaHz associated with it. These 
as far as tried have not proved of any great value. 

The water supply from the mine workings is fresh, and is 
said to be only just sufficient for present requirements. 

liable showing the Yield of the Maninga Marley Leases 



Year. 



Name and Number of 
Lease. 



1907 



Maninga Marley, G.M. 
L. 53b 

ManioKa Marley f^easee, 
G.M. Lb. 53b, 77b, 
lOOB 
Do. 



Total 



Ore 

crushed. 



Tons. 
80*25 

142-60 

1,094*83 

3,677-00 



Gold 
therefrom 


Rate 

per 

ton. 


To 

Ore 
crushed. 


tal. 


Gold 
therefrom 


OZH. 

116-98 


Ozs. 
1-44 


Tons. 


1 
Ozs. 


158*04 


1*11 
1*04 


■ 


l,7(»-82 


mSa t O 


Mf « Uit 


3,8e0-97 


1-08 


5,271*88 


5,629-79 






• a • 


• m 


5,494-58 


6,904*71 1 



Average 
rate 
per 
ton. 



Os. 



1-23 



1*07 



1*08 
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Daphne, G.M.L. 803b. 

Oil tliis leavse, situated abi)tit thirtv chains farther east., a 
little work has l>eeii done cm a Hmall lens of ([uartz, which is 
probably on the continuation of the Marley line. This ha.s lx*eii 
sunk on to a depth of 90 odd feet, and driven alonjj; for about 20 
feet. It is from two to two and a-half feet in thickness, but it*i 
gold contents are said to t)e very li)w. 

Other makes of stone probably ocfuir l^etween this and tht* 
Marley, but as most of the surface is covered with recent deiH)sits 
their outcrops are not visible, and no eft'ort has been made so far 
to try to locate them below the surface. 

Harllah LeaneK, G.M.L. 203b, 243b, etc. 

On this property thert? apj)ear t-o btj two (|uart/ reefs each 
striking about etust and west, and one dipping to the north and 
the other to the south. 

Only (me of these outcrops, viz., the one di[)ping north, tlie 
other running into it about 20 feet from the surface. Pnwi)ectr 
ing was originally carrie<l out on the outcrof)ping reef, and at a 
dei)th of about 20 feet the southerly reef wa»s met with, and as 
the values were fairly hi<'h the work was continued on it. 

This vein is very Hat, being almost horizontal in places, and 
has \y^eu pretty well worked out in the Havilah Com|winy's 
ground, but is still Unng workexl on the adjoining property, the 
Maninga Marley North. It does not appear to have a very long 
life before it here however. 

In thi(;kness this vein varie<l considerably, but is said tyo 
have an average width of alxmt 18 inches. It is ill-definwl, and 
has no regular walls. When it ctmiC/S in contact with the main, 
or northerly, reef it appeai-s to turn over and run with it, the 
shoot of g(HKl stone at the same time pitching away j)retty flat 
to the westward. The syst-tMU of Assuring is, however, veiy 
broken, and the (juartz Inwlitis veiy iri-egular, so that it is vei*y 
difficult to say exactly what the relationshii) of the two veins is, 
but it appeal's to me that they are two sei>arate fissures and not 
a saddle reef, as is the l(H*al belief. 

The present main workings are on the northerly reef, and 
are down to a vertical depth of 210 feet. A reference to the 
plan herewith will show the amount of work d(me up to Octol^er 
last. In these workings the st<me has been very erratic in parts, 
but on the whoh* is said to have averaged fnmi 18 inches to two 
feet in thickness. 

The country in the deeper workings is very hard, excei)tjust 
along the line of the ivef where it is fairly soft, and consists of a 
somewhat crushed and foliated greenstone. 
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In the deeper workings close to the main shaft the values in 
the reef are very low, the payable shoot dipping away fairly flat 
to the west. Along the Ixjttom level there is said to be a blank 
of over 100 feet before the shoot is reached, and even within it 
the values are not at all consistent. 

The water supply is fresh, and although not too plentiful, is 
sufiicient for all present requirements. 

Table showing the Yield of the Havilah Leases, 



Year. 



I 



Name and Number of 
Lease. 



1905 . 

1906 . 

1907 . 

1907 . 



1907 . 



Havilah, O.M.L. 203b. . 
Do. 

I/O. 

Havilah Leases, O.M. 

Lb. 208b, 243b, 249b, 

ftc. 
Havilah O.M. Co., N.L., 

G.M.Lh. 203b, 243b, 

249b, ftc. 

Total .. 



Ore 
crushed. 



Tons. 
27-75 
290-75 
1,180 00 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 



Ore 



Gold 



crushed, therefrom 



Averag'e 
rate 
per 
ton. 



0558. 

42 33 

1,028 -tt? 
1,244-74 


Oas. 
1-52 
3*43 
1-05 


.. 


• « 







Tons. 



1,607-50 
2,240 (W 



3,680 00 



7,42750 



Osw. 



2,316-74 
2,432-48 



3,315-87 



Oxs. 



1-54 
1-08 



-90 



8,064-09, 108 



Table showing the Yield of the Maninga Mar let/ North Lease. 



Year. 



Name and Number of Lease. 



1906 i Maninga Marley North, 
; G.M.L. 67b 

1907 ' Do 



Total 



Ore 
crushed. 



Tons. 

11400 
738-50 



Gold 
therefrom. 



Oj». 

436-2;'3 
1,066-93 




Bate 
per ton. 



Ozs. 

3-83 
1-44 



8ome five miles to the north-west of Maninga Marley a little 
prospecting has l)een done, but so far nothing of any importance 
has been discovei*ed. 

The country hei*e consists of low greens t< me ridges traversed 
by numerous good-sized " ironstone bars," these ti*ending as a 
rule about north-east and south-west. Quartz reefs are plentiful, 
but they are mostly small and of no length, the country being too 
broken and the " bars " too numerous to permit of reefs of any 
great length occurring, especially as the prevailing strike of the 
reefs is almost at right angles to that of the "bars." 
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Several large-sized (juai'tz blows occur afisociate<i with these 
"bars," but they apjHjar to be of no value. 

Nearly all the work that has been done in tiie locality has 
been on small cjuartz leaders, and these have so far not })roved of 
any sensational value. 

T see, no reason why })ayable reefs similar to those worked at 
" Hancock's " should not l)e found hei-e, but T do not think any- 
thing of a very large or very ])ermanent nature is likely to be 
met with. 

Table showing the Yield from Leasen at Maninga Marley^ other 
than those already mentioned^ up to 31 fit December, 1907. 



Name and Number of Lease. 



Agnes, G.M.L. 341b 
Another Shot, G.M L. 69 
Crown, G.M.L. 21 Oh 
Kurrajong, G.M.L. 33e5B... 
Mav king, G.M.L. U8b ... 
May King, G.M.L. l>G7b ... 
Sundry Claims 



Ore 
oru8hed. 



Gold I Rate 
therefrom. | per ton. 



Tons. 

Ul-00 
6-25 
1100 
62-25 
22-25 
81-00 

267-00 



o». 

60-90 
702 
21-46 
56-10 
18-23 
321 2 
132-06 



OZ8. 

43 

1 12 
1-95 
•90 
-82 
•40 
•79 



BIRBIGKIN. 

After leaving SandsUme the roiui to Birrigrin which lies 38 
miles noi'th-north-etust, pjisses over about eight miles of gixHiu- 
stone country. For the first three or four miles this is mostly 
Hat and covered with extensive recent deiH)sits, but beyond tliis 
it l)econK\s more hilly, and the rocks outcrop again in n nu»ii3 
unweHthertHl state. Hematite (]uartz lodes ai-e plentiful alxmt 
hei-t», and mostly run on a bearing between north and north-west. 
They ai-e of fair size and appear to 1x3 fairly persistt?nt. Numer<ms 
(piartz ret*fs t)ccur both associated with the hematite lodes and 
indept^ndently, stune of them l)eing of considerable size. A 
little gold is ie[M>rt(*d as having Ikhmi obtuined here, and thei-e is 
no reason why payable reefs should not l)e found. 

AfU^r leaving the greenstones the road jiasses on U) granite 
country just In'fore reaching the *' 18-mile" well, nine miles from 
Sandstone. This continues unbrokeidy to a point about 14 miles 
from Jiirrigrin, where another belt of greenstone makes its 
appearance. This granite area is Hat and covei-ed with a con- 
siderable thickness of loose sandy soil. The only rock outcrop is 
at Walkenjerrie, where there is a large weathered granite 
" bi*eakaway ; " both easterly and westerly this granite country 
appears to ojxin out into very extensive areas. 



101 

The greenstone belt entered on at a point 14 miles from 
Birrigrin has a width of eight or nine" miles, and extends north 
and south for some distance, its exact limits in this direction 
being unknown. Tt is hilly, and the rocks are mostly slightly 
foliated greenstones traversed by a few good-sized hematite 
quartz Uxles. The country is similar to that lying just north of 
Sandstone, and as it appears to be of considerable extent it should 
be well worthy of attention. Beyond this belt again is another 
patch of granite*, which extends right to Birrigrin where more 
gr(H*nstone makes its apf^)earance, the majority of the leases here 
l)eing close to the junction of the two classes of country. 

This Ix^lt of greenstone in which the Birrigrin leasees are 
situated is probably of considerable extent, but the greater [)art 
of it is covered by recent <ieposit« to such an extt»nt a.s to render 
it almost useless for prospecting purposes. Tt include^s the 
centres of Montiigue and Prominent Hills, but its extension 
beyond these is not known nor are its north and south 
extensions. 

At Birrigrin are a few low ridges extending only a few mile^ 
in length and a mile or so in width. Over this areii tlie green- 
stones outcrop, and it is within it that the mining leas(»s are 
situatcnl. 

These greenstones are slightly foliated, and are traverser! by 
a number of small granitic dykes, these being apparently off- 
shoots from the main body farther wast. Just along their 
junction with the main granite mass the greenstones are much 
crushed and foliated, the lines of foliation being parallel to the 
juncticm, but this <mly extends over a width of a few chains. 

The whole of the granite area is coverwl with a ccmsiderable 
thickness of l(M)se sandy soil, the <mly outcrops l)eing just along 
the juncticm and a mile or so south-east fmm the townsite where 
there are a few low hills. 

The greenstones are mostly covered with ironstone and 
quartz rubble, which hide a gre>at portion of the surface detail. 

There is a fair-size<l deposit of laterite about half a mile or 
so north of the townsit<\ forming the capping of a low 
ridge. 

The granitic dykes as a rule run roughly paralKO to the <»dge 
of the main b<xly, i.e^ about north-west and south-east. They are 
generally small, and as a rule not very continuous in length. 
They are most numerous towards the south end of the leases, and 
are found chiefly within a distance of 20 chains from the main 
body. They api)ear to be of earlier origin than the cjuartz n^efs, 
which fact adds to the belief that they are merely oft-slioots from 
the main mass and not a later intrusion. 
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Quartz reefs are fairly numerous, but are in no cases large or 
of any great length, and they ai*e as a rule of marked lenticular 
habit. They are frequently found along the junction of the 
granite a'nd greenstone and alongside the granite dykes in the 
greenstones, being in these cases very irregular and without much 
chance of permanency. 

The general trend of all the reefs worked is between north- 
west and north, and their dip is as a rule almost vertical. So far 
most of them have been at no gretvt distance from the granite, as 
can be seen by reference to the plan herewith. 

No gre^t amount of work has been done on any of these 
reefs, and only two or three of them have l)een worked below 
water level. At the present time mining opei*ations are veiy 
quiet, and very little stone is being raised, the principal properties 
being under exemption. 

Water is plentiful throughout the district, and is invariably 
fpesh. It is usually met with at a depth of from 50 to 60 feet. 

Timber is fairly plentiful at present, but the supply is 
limited, and consists ahnost entirely of mulga. A little gum 
timber is procurable towards Lake Mason, eight to ten miles 
south, but this is being rapidly cut out, chiefly for the require- 
ments of the Sandstone mines. 

There is a subsidisecl five-head b*ittery at Birrigrin which 
crushes for the public. 

The following is a brief description of such of the mines in 
the district as were working at the time of my visit : — 

Hawthorn (Birrigrin Oold Mines), G.M.L. 109b. 

Two lines of reef have been opened up on this property, 
which are roughly parallel and run on a bearing a little north of 
north-west. Their dip is practically vertical. 

Tliey are both lenticular quartz n^efs, and vary considerably 
in size, especially the east reef. This has been opened up to a 
depth of 140 feet and for a length of about 250 feet. Its average 
thickness throughout is probably nearly three feet, but it appears 
to be increasing in size, in depth being nearly five feet along the 
bottom level. For part of its length this reef is alongside a 
granitic dyke and is here specially irregular, cutting out altogether 
for some distance. The quartz is haixl, white, and glassy, and 
carries a small percentage of copper. It is stated to be pretty 
low grade taking it right through. 

The west reef has been worked to a depth of 160 feet and 
opened up for a total length of 1 50 feet, There is only one lens 
of stone in tliese workings, and this has a total length of alx)ut 
120 feet, having cut out in both ends of the workings. The 
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average thickness of this body of stone is about two feet, and it 
iloes not appear to be improving in depth. The stone is similar 
in ap[X'arance tc) that in the east reef, but is state<i to carry much 
lx*tter vahies. Like the east reef this one is als») for jiart of its 
length alongside a granitic dyke and is very irregular. 

The country consists of foliat-ed greenstone, very soft and 
rotten near the surface, but getting hard and settled in the 
bottom workings. 

Table showing the Yield of tlie Hawthorn Leases, 



Venr. 



Name and Number of 
Lease. 



Ore 
rriuthed. 



Gold 
therefrom 






Ton 4 Ozft 

Hauthom, Q.M.L. 109h ' r»4)vO 4»HH) 

Do. .. I «7«{(M), 1,073-8.S 

Do. :«4fi(» rino-:«5 
lone, Q.M.L. 13()R 



Rate 
per 
ton. 



Oxa. 



Total. 



Average 
i rate 



Gold ' P®f 
onmhed. therefrom I ^°' 



Ore 



1-24 
I "22 



Tot*l 



Tons. 



•24 -rK) 



1,679-00 



~ * 




Or». 


02fl. 


2,ni:{"2.'i 

20 S3 
2.03408 


1-29 
•87 


1-28 



Strangrer, G.M.L. 113b. 

A little work was l)eing done on this lease on a small Ynxly 
of quai'tz, which is appanMitly a continuation of the east re<»f on 
the Hawthorn, and is said to Ih» of no great value. 

Table showing the Yield of the Stranger Lease, 



Year. 



Name and Number of Ijease. 



Ore 
crushed. 



Gold 
therefrom. 



1 90.'3 Stranger, (I. M. L. 1 1 3n ... 

1906 I Do 

1907 I Do. ... 



Tons. 

.38-50 

319-00 

18-50 



36-93 

387-83 

26-59 



Rate 
per ton. 



Om. 

•96 
1-21 
1-44 



i 



ff^ 



Fotal . . . 



876*00 i 451 "So 1*20 



Pelerln, G.M.L. 128n. 

The reef hen^ worked runs about north and south, and has 
an almost vertical dip, the actual underlie l)eing 2 feet in 100 feet 
to the west. Tt has betMi worked to a depth of 135 feet and for 
a total length of over 200 feet, most of the work having l>een 
done at and ab.)V(» the 85 feet level. The re(^f is of solid quartz 
from 18 inches to two feet in average thickness, its greatest width 
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being about three feet. It carries a small percentage of copper. 
At the south end of the workings at the 135 feet level it is very 
small and broken, being here in contact with a fair-sized granitiE» 
dyke. The shoot of gold is stated to be about 200 feet in length, 
and over this distance the values are said to be very good, 
especially down to the 85 feet level ; below this they get some- 
what poorer. 

Except where it comes in contact with the granite dyke the 
reef is in slightly-foliated greenstone, which is very hard in the 
bottom workings. 

There is a good supply of fresh water in the workings, its 
level being about 65 feet. 

About four chains north of the main workings a little work 
has been done on the same reef above water level. The stone is 
stated to be smaller here and of rather low value. 



Table ahmoing the Yield of the Pelerin Lease, 



Year. 


Name and Number of Lease. 


Ore 
crushed. 

Tons. 

226 00 
549-00 
239-75 


Gold 
therefrom. 

On. 

635-92 

1,666-57 

384-60 


Bate 
per ton. 


1905 

1906 
1907 


Pelerin, G.M.L. 128b 

-L/l*« ••• ••• ••• 

i-^O* ••• ■•• ••• 

Total ... 


On. 

2-83 

303 

1-60 




1,014-76 


2,687*09 


2*65 



Reply, G.M.L. 133b (Battery Lease). 

The workings on this lease were not accessible at the time 
of my Wsit, owing to the water being up. The reef runs about 
north-west and south-east, and is along the eastern side of a 
granite dyke. It is stated to be as much as three feet in width 
in places, but very irregular and of very little value. Where 
seen ne/ar the surface the stone was about two feet in average 
thickness and very broken. 

There is a plentiful supply of fresh water at a depth of about 
50 feet. 

The five-head sul>sidised batteiy is situatc^xi on this lease, 
and draws its water supply from the old workings. 
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Table showing the Yield of the Reply Lease, 



Year. 

1 


Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 


1905 
1906 
1907 


Reply, G.M.L. 133b 

.X^Wa ■•• ••• ••• ••• 

M^yjm •«« ■•• •«• •■• 

Total 


Tons. 
66-60 
23-50 
56-50 


o». 

21-95 
12-89 
12-58 


Oa. 
•39 
•54 
•22 




185*50 


47-42 


•85 



BelfaRt, G.M.L. 163b. 

Two small parallel quartz leaders have been worked on this 
lea.se, one to water level (50 feet) and the other to about 40 feet. 
These are merely two short lenses of quartz in slightly laminate<l 
greenstone, and are of small size and will probably not live to any 
great depth. They run about noi-th and south and have a prac- 
tically vertical dip. 

The more easterly vein, which has had the more work done 
(m it, LS from six to twelve inches in average thickness, being 
stated to be slightly larger at water level. The second vein is 
about six inches in thickness jis far as opened up at pivsent. 
Very little work hiis been done on either of them. 

The country is foliated greenstone, and is fairly hard right 
to the surface. 

Table showing the Yield of the Belfast Leases. 



Year. 


Name and Number of Lease. 


Ore 
crushed. 

Tons. 

88-00 
52 00 


Gold 
therefrom. 

Ozs. 

120-31 
64-98 


Rate 
per ton. 


1906 
1907 


Belfast, G.M.L. 1631? 

j^\J^ ■.• ••• ••• 

Total 


Oss. 

1-37 
1-24 




140-00 


185*29 


1-82 



Wheal Ellen, G.M.L. 168b. 

The main shaft on this lease is down to a depth of aliout 160 
feet, but very little work has been done. 

A well defined quartz i*(H^f two to three fwt in thickness 
runs through the lease in a north and south direction, dipping 
about vertically. Where the main workings are situated this 
reef cuts across and faults a small " ironstone bar " runninsr 
about north-west and south-east. The disphicement in the " bar " 
is about 15 feet, the part on the western side of the reef being 
thrown to the north. 
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This "bar" near the surface is from 12 to 18 inches in 
thickness, and consists of the usual laminat-ed ironstone and 
quartz, but below water it turns into a belt of crushed gi^een- 
stone six to eight inches in width with a seam of solid pyrites 
half an inch in thickness running along the middle of it. 

At the two points where the re^^f and the "bar" come in 
contact very rich pockets of stone occurred, most of which was 
specimen stone. The better of those two pockets was on the east 
side of the reef, the other one being much smaller and poorer. 
This main pocket, or shoot, wjis only a couple of feet in length, 
and did not extend much l>elow water level, being particularly 
I'ich near the surface. The gold is said to have gone only a few 
inches into th<^ i^ef, being right on the contact of it with the bi\r ; 
a fe>v feet away from it the stone is no go<xl at all. 

The present owners of the property have sunk a main shaft 
1 60 f(^et and a crosscut inU) the reef at this depth. The line of 
the " l>ar " has been picked up, and a rist» was put up t<i connect 
with the old workings. This showed the shoot of gold to have 
cut out completely, probably just Iwlow the water level. 

The main reef at this bottom level is a nice bo<lv of solid 
(juartz two to three feet in thickness, but unfortunatc^ly it carries 
no values. The line of tlu* " bar ' is marked here by a seam of 
crushwl rock six inches or so in width carrying a solid vein (*f 
pyrites half an inch in thickness. 

The country is slightly foliated greeMisU)ne, and gets very 
hard and tight at about HO feet. 

A little alluvial gold has been obtaint»d in a small gully at 
the north end of this lease. The gold api>ears to have been shed 
from a small lea<ier rather than from the rich sho<^)t worked on 
the lease. 

Table showing the Yield of the Wheal Kllen Lease, 



Year. 



1905 
1906 



Name and Number of Lease. 



Ore 
crushed. 



Gold 
therefrom. 



Wheal Ellen, G.M.L. 168b 
Total ... 



Tons. I 0z8. 

39-50 *456-88 
161-50 1 1,753-96 



201*00 2,210*84 



Rate 
per ton. 



Oza. 
1 1 -56 

10-86 



11-00 



*InchideM 196*43 oz9. doIlie<l and specinienH. tlndudes 590-00 ozs. dollied and specimens. 

In ivdditi(m to the above leiuses several small parties were 
prospecting in the district, but no work of any importance was 
being done by them. 
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Table showing the Yield from Leases at Birrigrin, other tJian those 
already mentioned^ up to Slst December^ 1907, 



Name and Number of Lease. 



Collendina, G.M.L. 1 60b . . . 
Excellent, G.M.L. 394b ... 
Golden Spur, G.M.L. 129b 
Grace Darling, G.M.L. 104b 
GreAt Aurora, G.M.L. 319b 
Independence, G.M.L. 296b 
Possible, G.M.L 192b ... 
Possible, G.M.L. 429b ... 
lied Castle, G.M.L. 159b 
Sebastopol North, G.M.L 471b 
Woodley.s, G.M.L. 279b .. 
Sundry Claims 





Ore 
orushed. 


Gold 
therefrom. 


Rate 
per ton. 




Tons. 

105-50 


OXA. 

63-31 


03». 

•60 




17-00 


493 


-29 




352-00 


14701 


-42 


.. 


109-50 


142-39 


1-30 




59-50 


2314 


•39 




32-50 


14-12 


43 


• ■ • 


33-00 


19-75 


•60 




111-50 


173-70 


1-56 




135-50 


316-31 


2-33 


71b .. 


4-50 


26-33 


5-85 




160-20 


126-02 


•79 




139-50 


83-52 


•60 



MONTAGUE, 

This centre is situated eight to ten miles north of Birrigrin. 
The only leasees on which any work of any importance was l)eing 
done were the Caledonian and the New Year's Gift. One or two 
parties were prosi)ecting on the old leases farther north, but no 
systematic work was being done on any of them. 

The country is mostly flat, and the greater part of it is 
covered to a considerable depth with recent deposits, thus render- 
ing prospecting difficult, as all reef outcrops are hidden. Tlie^e 
I'ecent deposits are very extensive^ between Birrigrin and 
Mcmtague. 

The underlying rocks are greenstone, and the lx*lt is 
apparently a continuation of the Birrigrin one. 

The water level on th(» low-lying country is very shallow, 
being only about 30 feet, and the prospect4)rs arc* considerably 
handicappe^l on this account. 

At the present time most of the stone raised is brought into 
Birrigrin to be crushed, as thei*e is (mly a small Tremaine mill at 
Montague, and this camiot deal sjitisfactorily with any but small 
parcels. 

New Year's Gift, G.M.L. 167b. 

A small quartz reef has been worke<l here which strikes about 
north and south and dips steej)ly to the west. It has been 
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worked for a length of 60 feet or so near the surface. It is very 
irregular and appears to have cut out at both ends, being merely 
a single lens of quartz occurring in slightly laminated greenstone. 
Its greatest thickness is about two feet, but its avei-age is con- 
siderably less than this. 

The owners have a vertical shaft down about 90 feet, and 
are crosscutting to meet the reei at this depth. The chancers of 
a payable bcxly of st-one being found appears to me, however, to 
be very remot<\ 

The country is foliated greenstone, and is very soft and 
rf)tten as far as worked. 

Water level is about 30 feet, and the supply is fresh. 



Table showing the Yield of the New Yearns Gift Leaf^e. 



Year. 



Name and Number of Lease. 



1905 New Year's Gift, G.M.L. 

167b 

1906 Do. ... 



Total ... 



Ore 
crushed. 



Tons. 

42-50 
9-00 




Ck>ld 
therefrom. 



Oxs. 
7713 



6-26 



Bate 
per ton. 



Oxn. 
I -81 



•69 



1-62 



Caledonian, G.M.L. 185b. 

This leiuse was being worked in a fairly systematic way at 
the time of my visit, and developments were very promising. 

The reef runs north and south, and dips steeply to the west 
It hjvs been opene<l up for a length of 300 feet down to water 
level, and practically all the stone for this length has been stoped 
out ; it appears to be cutting out at the south end, but is still 
going strong to the north. The quartz is very broken and irregular 
(lown to water, but will probably become better defined at a 
depth. Its average width is about 2J feet, but it varies from as 
much as three feet dowr\ to a few inches. It is very rubbly and 
much ironstained, and l)elow water will probably carry a larg*'; 
percentage of pyrites. 

Values are said to be fairly regular over the whole length, 
and to he slightly better along water level. 

The country is very soft weathered greenstone^ and the 
surface is covered with a considerable thickness of recent deposits, 
so that the outcrop of the reef cannot be followed. 
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Water level is about 30 feet, and the supply is fresh. 

The owners have erected a boiler and pump, and are now- 
sinking a main vertical shaft which they intend carrying down to 
120 feet, and then croscutting at the 100 feet to pick up the 
i-eef. 



Year. 



1905 
1906 
1907 



Table showing the Yield of the Caledonian Lease. 



Name and Number of Lease. 



Caledonian, G.M.L. 185b 

\^\Mm ••■ -«■ ••• 

J^' J* •'• ••• ••• 

Total 



Ore 
crushed. 



346-90 



Gold Rate 

therefrom. | per ton. 



Tons. 


Om. 


65 90 


51-35 


203 00 


523-70 


78-00 


21015 



785-ao 



0K8. 



•78 
2-58 
269 



2*26 



Several other {properties have iK^en worked a mile or so north 
of the Caledonian, but these were idle at the time of mv' visit. 
They have been describ€»d by the State Mining Engineer, who saw 
most of them when they were Ix^ing worked, in a i-eport published 
in the Annual Report of the Department of Mines for the year 
1906. 



Table showing the Yield from Leases at 

ahead}/ mentioned, up to 31st 

- - — I 

Name and Number of Leaoe. 



K's and J's Reward, G.M.L. 436b 
MayHower, G.M.L. 181b ... 
Montagu, G.M.L. 136b 
Montagu Boulder, G.M.L. 135b ... 
Montagu Main Reef, G.M.L. 143h 
Montagu Main Reef, G.M.L. t03u 
Montagu Monarch, G.M.L 175b... 
Our Jack, G.M.L. 448b ... 

W.G.M., G.M.L. 376b 

Ro8.sie Castle, G.M.L. 180b 

Yale Lock, G.M.L. 201b 

Sundry Claims 



Montague^ other than those 


December, 1907. 




Ore 
crushed. 


Gold 
therefrom. 


i Kate per 
1 ton. 


Tons. 


Ozd. 


028. 


9 00 


40-55 


4-50 


26 00 


19 16 


-74 


29-25 


18-86 


-64 


24000 


121-92 


■51 


3300 


14-61 


•44 


7 00 


2-12 


-30 


159 50 


431-63 


2-70 


10 00 


9-80 


-98 


4 00 


5 91 


1-48 


34-00 


26 01 


-76 


101 00 


29-76 


-29 


59-25 


23-37 


•31 



no 



Sundry Returns from the Black Range District generally. 



Sundry parcels treated at the 
Earlsville Mill... 
Do. El Dorado Custom Mill 
Do. Maniiiga Marley Works 
Do. Nungarra Metallurgical Works 
Do. Reply Public Battery 
Do. Nungarra State Batteiy 

Reported by Banks and Gold Dealers 



Ore 
crushed. 



Tons. 



Gold 
therefrom. 



1800 



On. 



cy. • 54-71 
cy. 307-87 
cy. 407-97 
cy. 717-53 
cy. 1,180-04 
•4,392-72 
tl,043-73 



*lnchides 2,H53 S8 oz». by cyanide, t Alluvial. 

COORANG (YOUANME). 

The present mining centre of Coorang is situated some 80 
miles in an east south-ciisterly dirtjction from Mount Magnet, and 
about 45 miles south south-west from Black Runge, l>eing 28 
miles south from the Magnet- Range road at its nearest point. 

The auriferous Ijelt has its northern Hmit a few miles north 
of Trig, staticm N.B. 47, and runs in a general south to south- 
easterly direction towards Ijake Barlee. Its full extension in 
this direction is not definitely known, but it does not appear to 
continue unbroken for moi-e than tc;n or a dozen miles. Auriferous 
country is known to occur on the south adgk^ of Ijake Barlee, but 
the belt is apparently distinct from that at Coorang, and is 
said to be very badly oft" in the way of surface water (soaks, 
etc.), for which reason pros}>ecting over it has been consider- 
ably handicapped. 

The extent of the auriferous country at Coorang is about 10 
miles in width by some 20 in length. The rocks comprising it 
are the usual type of greenstone (amphibolites), and are mostly 
coai-se-grained and massive. Intersecting them ai'e occasional 
dykes and masses of intrusive granitic 

The existence of this belt has lK*en known for a number of 
years, and a good deal of prosp(;cting wa,s done on it 12 to 13 
yeai-s ago by Payne and others, who found gold-bearing reefs, but 
none of any great size or promise. The reef at present being 
worked by Roberts and party was originally worked years ago by 
Payne who took out a couple of small crushings. That being now- 
worked by Smitheram and party is also said to have been pros- 
pected some 12 years ago by the Gardiners who, rumour says, 
dollied a pickle bottle full of gold out of it. This statement, how- 
ever, apparently lacks verification, and the appearance of the reef 



r 



111 

at. the pi*eseiit time certainly does not tend to give credence to 
the story. 

The locality can be readied by road from either Mt)unt 
Ma;gnet or Black Range. To approach it from the former place, the 
Black Range road is followed to about the 38-mile peg, at which 
point the Coonmg road branches off south to south-easterly, and 
{)a.ssing Crews' homtjstejwl goes through the rabbit-|)roof fence at 
the Palagea Rock Holes (K. 77), thence south-east to easterly to 
the new Coorang well. After passing Crews' it is })ractically a 
dry stage to Coorang (35 miles), for although there is plenty of 
water in the tank at the rabbit-pr(K>f fence it is at the present 
time so bad as to be unfit for human consumption, and horses will 
not look at it unless hard pushed. The tank re<juires cleaning out 
in readiness for the next rain. After rain there is also water at 
the Coffin Hole, \'2 miles from Coorang, which, however, woukl 
last only a very short time if drawn on to water horses, ett;. 
This road is at the present time in fairly gotxi condition, but it 
" wobbles " a gocxl deal, and with any heavy traffic would cut up 
badly. This latter sttitement, however, would apply to any other 
road nijide here. 

From Black Range the district is reached by a road going 
southerly from Bellchambers (10 miles from Black Range). This 
road is st-ated to l)e verv heavy, and in addition there is said to 
be no water l)etween Coorang well and Bellchambers a distance 
of about 40 miles. 

The claims now being worked are situated towards the 
northern end of the auriferous b(!lt, and are scattered over an 
area some tc^n miles by five. There are probably abcnit 50 men 
on the field. 

The line of hxle in which most interest is at jiresent being 
centi*ed is that now being iirnspected by Millar and party and 
otlujrs. This consists of a belt of crushed greenstone (schist) of 
varying width lying along the western side of, and caustnl by, a 
large intrusive dyke of granite. The sui-face of the country here 
is all more or less covc^red with detrital d(»p<»sits which hide most 
of the detail. The schist belt, however, has been j)icked up at 
intervals for a considerable disUmce, following the granite all the 
way, its general trend bi'ing a little west of north. In Millar 
and party's lease the junction between the greenstones and the 
granite is very regular, and the schist has a well-defined trend 
(parallel to the junction). A little farther north, however, 
numei'ous arms run out from the larger granite mass across the 
schists, and there are also smaller parallel dykes lying from a few- 
feet to several chains from the main one, consetjuently the 
schists ai*e very much contorted and broken. In one or two 
places narrow arms of schist a few feet in width lying between 
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two granitic dykes are being proK[>ected under the belief that 
they are the same "lode" as Millar and party are working. 
Leases have been pegged out along this belt of schist for a dis- 
tance of over a mile on the assumption that there is a continuous 
lode running through them all. This is decidedly not the case, 
for, although there may be ore bodies in the schist, to call the 
whole belt- -in i)arts probably 10 to 20 chains wide — a con- 
tinuous " lode " is far from cori-ect. 

This schist belt is merely a zone of crushed greenstone such 
as are almost always found on the West Austi^alian Goldfields 
alongside areas of intrusive granite. In these schists are numer- 
ous small quartz veins and seams generally running parallel to the 
lines of foliation, they are, however, never of any great size or 
length. They sometimes carry gold, but so far nothing very rich 
has been found, the majority of them being very poor. 

Millar and parttf, who are situated about four miles north- 
west from the new Government well, have two shafts about a 
chain apart on their lease, one about 30 feet in depth and the 
other about 40 feet. Both of these are in the schist belt, and are 
on a portion of it which is seamed with small ({uartz and iron- 
stone veins, the largest of these being about 10 inches in thick- 
ness, while the majority are from one half to one inch. These 
veins ruji with the schists, which are liere striking about 10 
degrees west of north and dipping sttM.»ply to the west, and occur 
over a width of fi'om 6 to 8 feet and possibly more. A sample 
(370) taken across a six feet face at the bottom (30 feet) of the 
south shaft gave an assay 4 dwts. 15 grs. of gold per ton. A 
general sample (369) of the (juartz (only) from the dump gave 
16 dwts. 21 grs. of gold per ton, while a general sample (372) of 
the schist (only) from the dump gave absolutely the same result. 

In addition to the above a number of samples were dollied 
on the spot, and these gave mostly results e(}ua] to about 10 dwts. 
per ton. 

Several specimejis of schist were mxn\ carrying fine gold, this 
being mostly on the cleavage planes. It would ai)pe*ir though 
that the bulk of the gold is closely associatetl with the quartz 
and ironstone veins. Insufficient work has been done tt) give any 
accurate idea of the possible value of this property, but in view 
of the above results it should be well worth developing further, 
especially as there is apparently a large body of ore, and though 
the sample from the bottom of the shaft is certainly low, still it 
may not be strictly representative of the whole. 

South from Millar and party's lease Jones and Coventry 
have done a little costeening, and in one place have exposed the 
schists carrying small veins of quartz, as in Millar's lease. A 
sample (363) taken from this costeen over a six-foot width (of 
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quartz and schist) gave on assay gold at the rate of only 7 grains 
per ton. 

Prospecting is also being carried on farther south, but so far 
without satisfactoiy results. 

Northward from Millars a number of leases have been 
pegged and several parties are prospecting. As before stated the 
schists are much broken here, and so far prospecting has not 
revealed anything very startling in the way of ore bodias. 

The most work at this end has been done by Duggan and 
Flynn, who have a shaft down about 40 feet. These workings 
are nearly half a mile north of Millars, and the schists here are 
intersected by numerous granitic dykes, and are much broken. 
Numerous small quartz leaders outcrop on the surface, but are 
never of any length. The shaft has been sunk on a belt of schist 
with small quartz and ironstone leaders, and the similarity 
between this and Millars " lode " has helped the belief that they 
are one and the same thing. The deposit is said to be payable 
over a width of at least three feet, but sampling did not tend to 
bear out this statement. A number of samples fixjm the dump 
and also from quartz leaders at the surface were dollied, and 
though they certainly all contained gold the results were any- 
thing but good. Two samples were taken for assay, No. 1 being 
a general sample from the dump taken by myself, and No. 2 
being a sample of the supposed richest stone taken by one of the 
prospectors. These gave results as follows : — 

No. 1 (359) Gold, 7 dwts. 8 grs. per ton. 
No. 2 (360) Gold, 12 dwts. 18 grs. per ton. 

Northward beyond Flynn's prospecting has not so far 
yielded very promising results. 

Outside this line all the deposits being worked in the dis- 
trict are ordinary quartz reefs mostly small and of no great value, 
as will be seen from the following descriptions : — 

Roberts and party are situated about four miles a little north 
of west from the new Government well. The lease was originally 
worked a good many years ago by Payne and party, and some 
fairly rich stone is said to have been taken out, the returns from 
which, however, are not available. 

Running through the lease in a north and south direction 
are several small " ironstone bars," which mark old thrust or 
fault planes, and crossing them in a north-easterly direction is a 
small quartz reef. At the points of intersection of the reef with 
the "bars" rich shoots occur, and two of these have been 
worked down to water level (140 feet). The length of the shoots 
appears to have been only a few feet, and to be practically all in 
the shafts, as little or no driving has been done, which would 
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hardly have been the case had the values extended farther. The 
reef is small and irregular, ranging in thickness from a mere 
thread to over two feet. If the reef is driven along values will 
probably be met with, but they are not likely to be equal to tliose 
got in the shafts. A sample (366) taken from the reef at the 
bottom of the south shaft (140 feet) gave on assay 10 dwts. 8 grs. 
of gold per ton, which looks as if values are not improving at a 
depth. Recent crushings from this lease totalled 33 tons for 
44*58 fine ounces, which is equal to an average of 1*35 ounces 
per ton. 

The workings on this property are on the top of a rise, w^hich 
accounts for the deep water level. 

Rowan and party are situated some four to five miles north- 
east from the Government well. 

The owners of the lease are at present sinking a main 
vertical shaft for the purpose of obtaining water, and are now 
down about 120 feet, but being on high ground will probably 
have to go some distance farther. 

A fairly well-defined line of reef is traceable at intervals on 
the surface for about five chains, but the stone is not continuous, 
occurring in a series of lenses, the main one of which is nearly 
two chains in length. This lens of stone was passed thniugh in 
the main shaft at a depth of al)out 1 5 feet, and was here some 
three feet in thickness and not well defined. The general strike 
of the reef is slightly east of north, and its dij) is steeply to the 
east. The ijuartz is hard and glassy, often a gocxi deal iron- 
stained, and is said to carry a little gold right through. Several 
samples from the dump and fi-om different points along the out- 
crop were dollied, but the results wei-e not good. A general 
sample (361) taken from the dump gave on assay 12 dwts. of gold 
per ton. 

Smith and Henry are working alx)ut a mile from Rowans to 
the eastwai*d. On this block there is a(]uartz i-eef striking about 
N.N.E. and S.S.W. with a vei-tical dip. The outcrop is fairly 
regular and well defincKl, and is traceable for over five chains 
varying in width from a thread to two feet. A shaft has been 
put down on it to a depth of about 30 feet. There are two feet of 
stone at the surface and about 10 inches at the lx)ttom of the 
shaft, but it is of very low grade. A little gold is said to be 
procurable right along the outcrop, but the values ai*e nowhere 
very good. Two samples were taken, No. 1 being from the 
bottom of the shaft and No. 2 a general sample along the out- 
crop. These gave on assay the following results : — 

No. 1 (364) Gold, 13 grains per ton. 
No. 2 (367) Gold, 4 dwts. 15 gre. per ton. 
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Chriatensen and party are abont a mile south-easterly from 
Smith and Henry. A couple of small quartz reefs run through 
this block on a north and south bearing, dipping steeply to the 
west. The more westerly of these has been sunk on to a depth 
of 40 feet. Near the surface there is about two feet of stone, but 
this cuts out at from 20 to 30 feet. In the bottom of the shaft 
a little stone is coming in, which is probably the commencement 
of another lens. A little good stone was got near the sui*face, 
but the bulk of it is poor. The lenticular habit of the i-eef is 
very marked on the surface as well as in the shaft. 

No work has been done on the second line beyond a cos teen 
or two, which show the reef to be about a foot in thickness at 
the points exposed. 

Donoi^an and party are working not far from Christensen's. 
They have a shaft down about 30 feet, and have done about 20 
feet of driving on a small north and south quartz leader, which 
is only a few inches in thickness at the surface, and at the 
bottom of the shaft is a mere thread. A general sample (362) 
taken from the dump gave on assay, 1 dwt. 2 grs. of gold per 
ton. 

Smitheram and party are situated a couple of miles east of the 
Government well. There is a well marked line of reef on the 
surface here, which is traceable for over five chains and apparently 
varies from one to three feet in thickness, occasionally, how- 
ever, cutting out altogether. Its general trend is about north 
and south, and the dip is steeply to the west. A shaft has been 
put down on the reef to a depth of about 40 feet. This started 
on about three feet of stone, which has pinched to about six 
inches in the bottom, and is very low grade as well. Several 
samples from the outcrop of the reef were dollied, but the results 
showed only a few dwts. of gold per ton. A general sample 
(365) from the dump gave on assay 1 2 dwts. of gold pc^r ton. 

Moore and party, half a mile or so east of Smitheram's, are 
working on a small north and south quartz reef which they have 
sunk on down to water level (80 feet), the water being brackish 
and unfit for use. This reef, which does not outcrop for any 
great length is a couple of feet in width at the top of the shaft, 
but gradually pinches out in depth, and has cut out practically 
altogether in the bottom. The owners intend driving at water 
level to try and pick up another lens of stone. There is a second 
small reef a couple of chains farther east, but no work has been 
done on it. A little good stone was taken out of the main shaft, 
but the bulk of it is poor. A general sample (368) from the 
dump gave on assay 6 dwts. 19 grs. of gold per ton. Twenty 
chains or so to the south-west is a fair-sized quartz reef carrying 
small pockets of carbonate copper ore. These, however, are not 
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large or rich enough to he of any use, and are not likely to 
improve much if sunk on. There is a little gold in the stone, hut 
as far as tried not in payable quantity. 

In addition to the above there are one or two other parties 
prospecting in the district, but they have got nothing of import- 
ance so far. 

With regard to the water supply of the district, there is a 
newly-completed Government well in which there is a splendid 
supply of good water. This well was sunk 95 feet, and a bore 
hole was put in from the bottom of it for another 20 feet when 
a strong flow was met which rapidly rose till it reached to about 
the 75 feet level in the shaft. This supply is likely to prove 
adequate for all requirements. In addition to the Government 
well, water is also obtainable from Roberts and jwrty's lease, but 
the supply is at present limited, as the shaft is only a couple of 
feet below water level. Further sinking would probably provide 
a good supply. 

A boring party is still in the district, and at the time of my 
visit was borina: on a flat near Rowan's. This bore should have 
now reached water. A bore wjvs previously put down near 
Smith and Henry's, and a supply was struck at about 100 feet. 
This, however, was highly mineralised and not fit for human con- 
sumption. 

If at any time there should be any heavy traffic to the dis- 
trict, a water supply will be needed on the road, say near the 
rabbit proof fence. If the tank at the fence were cleaned out 
and made fit for use it would after the first rain probably be 
sufficient for all present requirements. 

In conclusion, I am of opinion that the district is not likely 
to be of any great importance. The so-called " lode formation " 
worked by Millar and others is, I think, not likely to develop 
into a payable proposition (with the possible exception of the 
part in Millars lease), and though quartz reefs are fairly numer- 
ous, they are mostly on the small side, and exhibit a very strongly 
marked lenticular habit, and do not appear likely to live to any 
great depth. They are also, as far as sampled, of low grade, and 
though one or two richer ones may be found, I think the 
majority of them would prove unpayable even with a battery 
close handy. 
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GOVERNMENT ASSAYS. 

Assays, Analyses, and Determinations of any Western 
Australian Ore or Rock will be made by the Assayer to the 
Geological Survey, when not unduly interfering with official work, 
subject to the following conditions: — 

1. Each sample must weigh at least 6ozs., bub not more 

than 2If)s. 

2. Each sample must be enclosed in a separate canvas 

bag or strong paper wrapper, with a slip of paper 
bearing the name and address of the sender, to- 
gether with a private mark by which it may be 
readily identified. 

3. The parcel must be forwarded, prepaid^ to : — 

The Government Geologist, 

Geological Survey Office, 

Perth. 

4 A letter must be sent at the same time to the same 

address, stating for what metals the samples are to 

be assayed, or containing other instructions, as the 

case may be. 

(N.B. — It is always advisable to keep duplicate samples of those 
submitted.) 

5. Before any assay is made the prescribed fee must be 
paid to the Mineralogist and Assayer, or sufficient reasons, in 
accordance with Section 7 below, be furnished for having the 
samples treated free of cost. 

6. The following fees will be charged : — 

£ s. d 

{a.) Determination of a Rock or Mineral... 10 6 
{b,) Assay for Lead, Iron, or Manganese, 

eacn ... ••• ••* ••• •••v/iv/ o 

(c.) Assay for Silver, Copper, or Tin, each 12 6 

{(l. ) Assay for Gold or Zinc, each ... ... 1 5 

{e.) Dry Assay for Lead, Silver, and Gold 110 
( /'.) Assay for Antimony, Bismuth, Chro- 
mium, Cobalt, Mercury, or Nickel, 

\?Cv\yIi ••■ ■•• ■•• ••• •••XJLx V^ 

{g.) Proximate Analysis and Calorific Valu- 

tion of Coal ... ... ... ...Ill 6 

{h.) Complete Chemical Analysis of any 
Mineral or Ore, according to num- 
ber and nature of determinations, 
£2 12s. 6d. to ... ... ... 5 5 

(/.) Other determinations, according to time 

spent, up to ... ... ... ... 2 12 6 
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Government Geologist. 
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PART 1. 

Notes on the Geology of the Greenbushes 
Tinfield with special reference to the 
Deep Leads. 



INTRODUCTION'. 



'Jhe Greenbushes I'infield is situated^ in the South- 
western division of the State upon the Bunbury-Bridge- 
t own railway line, 159 niiles from Perth. 

It covers an elevated tract of country upon the nor- 
thern side of the Blackwood Kiver, the highest point in 
the district being near the centre of the field, where it 
attains an altitude of 1080- feet above the sea level. 

From this point the gullies radiate in all directions, 
but eventually discharge themselves into the Blackwood 
Jliver, often by circuitous routes, having cut in their 
courses steep rough valleys. 

The whole area is densely covered by some of the 
finest Jarrah and Blackbutt timber in the. State, which 
shoidd in the future, if conserved, prove a most valuable 
asset to the. mines. 

The a\'erage rainfall is 36.76 inches, "but, owing to the 
hilly character of the country, there is no permanent sur- 
lace water nearer than the Blackwood River, some five 
miles distant, but an abundant supply of excellent water 
can be obtained by sinking ; the depth at which it is 
struck, varying from 10 to 100 feet, according to the ele- 
vation and nature of the country. 

The history of this field may be said to start about 
the year ISSl or 1882, when the late Mr. E. T. Hardmam, 
\\ho was at that time Government Geologist, made a fly- 
ing survey of the South Western District., When camping 
at the Greenlbushes well he was struck by the stanniferous 
character of the material excavated from it, and madte 
mention of it in his report, which appeared in the press. 
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>Vhilst upon this trip, Mr. Hardman met Mr. D. W. 
J5 tin ton, who, being engaged at the lime in kangaroo 
hunting, was able to materially assist him with informa- 
tion owing to his intimate knowledge of the district. 

It appears that Mr. Hardiwan advised Mr. Stinton to 
prospect for tin in this locality, which he did, with the 
result that in the latter part of 1S88 his labours were re- 
warded by the discovery of what was afterwards known 
as the Bunburv Lease. 

upon this discovery becoming known a large number 
of persons visited it from Perth and, elsewhere, and made 
applications for mineral leases und<er the old Mineral 
Lajoid Act, whereby they could take up blocks of 100 acres 
in extent without the necessity of fulfilling la>bour condi- 
tions, the consequence being that a very large number of 
areas were secured for purely speculative purposes, but 
in spite of this we find that 504 tons of black tiij were 
produced in the year 1891. 

From this time onward to ISDC the price of tin gradu- 
ally fell, and, as will be seen (rom the table ot production 
attached, in that year it only realised the low figure of 
£31/12/- per ton (tin oxide), the consequence being- thalS 
mining came practically to a standstill, and the field was 
nearly deserted. 

With the revivnal to £78/2/- per ton in 1H99, a great m- 
fiux of population took place, and the mining laws having 
been re-cast, the field was taken up as a number of small 
holdings. 

Subseq/uently to this, in spite of the fall in 1901 to 
£55 : 10/- per ton, this field as a mining centre becamie 
permanently established, whilst the annual output stead- 
ily increased year by yea'r, the maximum being reached in 
i906, when 783% tons of ore were shipped, which realised 
the high price of £101 per ton. 

When the limited area covered by stanniferous de- 
posh:s is noted, it will at once be apparent that the wash 
must originally have been of considerable richne^, but, 
owing to the lack of system in workinjEj it, in the early 
stages of the field, the same ground has in several in- 
stances been re-worked more than once, the last occasion 
being in 1906, when tin values stood so high, that even 
dumps of tailings and hop|>erings of low value paid well 
to re-treat. 
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This day has passed, however, and, without the price 
of tin materially increasing (which will render large de- 
posits of low grade dirt payable), or discoveries of new 
rich leads are made, the lode mining must be looked to 
as the future of this field, for when once the known gul- 
lies have been swept by the hydraulic sluicing plants now 
upon the ground, very little of value will remain. 

A very considerable volume of official literature bear- 
ing upon this area has been issued by the Mines Depart- 
ment, commencing in the year 1889, when a rei>ort upon 

the country between Bunbury and Bridgetown, the Tin- 
fields and Albany, was issued in the Annual Keport for 
that year by myself, at that time (Government Geologist, 
whilst in the following year another report was published. 
In the Ad. Interim Report of the Department of 
Mines for the half year ended 30th June, 1894, I publiished 
a further report, accompanied by a map, upon which the 
probable course of the ancient stream bed's is marked. 
Subse:|uent reports were issued in the Mining Handbook 
to the C\)lo«ny of Western Australia in the years 1'894 and 
1895 (under authority), also by myself. Other reports 
were subseqjuently made by other officers of the Mines De- 
partment, reference to which is made in the preface to the 
present work. 

These various reports have necessarily dealt very 
hilly with the various alluvial claims in existence at the 
time of publication, but since these are of little interest 
at the present, since they are practically worked out, the 
original matter in this report will be principally confined 
to the potentialities of the field, which are centred in the 
deep leads and the lodes. 

The, map which accompanies this report has been issued 
upon a fairly large scale in order that the detail may not 
be lost, it is practically a reproduction of that issued by 
the Government Geologist in 1899, which has been brought 
up to date by the addition of recent workings and exist- 
ing leases, while the geological lines have been extended 
to the bbundaries of the field. Tn order to be in a posi- 
tion to delineate the course of the old stream beds (deep 
leads) with considerable accuracy this field has been topo- 
graphically surveyed by Mr. H. W. B. Talbot, of this De- 
partment, and his work shows the contour lines at inter- 
lals of elevation of 10 feet, which will be found of con- 
siderable value. 
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Table thewing the Yield of the Oreenbushet 

Tinfield. 



T«ur. 


Ore 
Frodnoed. 


Yaloa 


YaliM 
pcrtOD. 




Tods 


A 


£ 
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10,200 
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13,843 
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44-68 
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14,325 
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4,338 


31-60 
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3,275 
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21,658 
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29,528 
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18,852 


55-55 
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24,680 
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1903 
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34,362 


65-45 


1904 


533.64 


34,462 


64-67 


1*905 


643-52 


52,960 


82-29 


1906 


783-28 


79,196 


101-10 


1907 


770-00 


73,045 


94-86 


Total... 


6,288-20 


484,860 


69*20 



GENERAL, 

TINf— The only ore of tin whidi has been worked upon 
this field is cassiterite, of which the following is a hHef 
description :— 

GASSITEBITE (Tinstone, Black tin, Stream tin, Lode 
tin).— Oxide of tin SnOs containing from 68 to 78 per 
cent, of Metallic tin. It occurs either crystalline, massive 
or as rolled' grains, the former belonging to the tetra- 
gonal system mostly as octahedrons, often truncated or 
hievtlledy and! iraquently twinned in the most complicated 
nvajnner. (See Figure.) In colour it is either black, blue- 
black, brown, red', or grey ; translucent to opaque. H<ard- 
ness, 6 to 7, brittle. Specific Gravity, 7.0. 
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Tin oxide is» however, also a constituent of several ' 
well-defined mineral species which constitute ores* of tan- 
talum (q.v. p. 22). The axnoimt present in these is, haw-# 
ever, small and tinimportant commercially, varying from 
a mere trace up to at most two per cent. 

The presence of tin is usually denoted by small bright 
biiack or greyish stones of great weig'ht for their size, 
which feature ena»bles them to be easily separated from ■ 
the sand and clay (with which they are usually as- 
sociated) by means of washing with a dish or dryblowing. 
This ore is always found in close association with granite 
rocks, especially fhosc which carry tourmaline, lithia 
mica, or tantalum ores. 

Tin ore is often met with in the alluvial wash of 
streamr beds (when it is called stream tin), but in the 
North-West, where no concentration has taken place 
owing to the flatn<ess of the surface and the small rain- 
fall, it is also found strewn over the surface of the plains 
and embedded in the shallow soil of gentle slopes. 

These alluvial deposits are generally derived from the 
weathering of the' stanniferous pegmatite dykes, which are 
coarse granites containing large crystals of felspar, mica 
(sometimes in large enough plates to be of commercial 
value), and ragged quartz, and often also black six-sided 
crystals of tourmaline, the enclosing country rock in this 
field being always crystalline and mostly basic. 

Stream tin is generally more or less rounded, having 
a bright polished surface, whilst ,the lode tin, when in 
crystals, has often eight sides, and in form is like two 
four-sided pyramids joined base to base , both of these 
forms may be coated with a thin ferruginous covering of 
a dark chocolate colour, but when broken the bright 
resin-like fracture so characteristic of tin oxide will be at 
once observed. 

The principal characters by which tin ore may be re- 
cognised are its high specific gravity or weight, the bril- 
liant lustre of its fracture, its streak or powder, which is 
of a gtey or brownish-grey colour, and also by the fact 
that it is fused with the greatest difficulty alone^ but 
jrieWs a bead of metallic tin when treated with carbonate 
of soda or cyanide of potassium upon charcoal before the 
blowpipe, or in a crucible in a forge or furnace ; the 
metallic tin being easily distin>^uished from any other 
metal by the peculiar crackling sensation it produces 
when pressed between the teeth. Tin, in any form, is not 
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magnetic, and therefore it will neither attract the needl& 
of the compass nor can fragments be picked up by a mag- 
net either before or after fusion. 

It is easily distinguished from the majority of minerals 
by its weight, but it may he confused with any of the five 
following heavy minerals, particularly if in small frag- 
mients, when the difEerence in weig»ht is not so readily ap- 
preciated :— 



The first three, viz., magnetite (magnetic iron ore, 
lode stone), ilmenite (titanic iron ore), and rutile, al- 
thoi^gh not nearly so heavy as tin, are often mistaflcein for 
it, but they may be distinguished as follows ?-- Magnetite 
by its ma^gnetic properties and black streak or powder. 
Ulivenite (black sand) gives a black streak and becomes 
magnetised after heating to redness with charcoal, and in 
tb^ form of a powder when washed in a dish runs, with a 
glittering appearance, whilst if the finger is damped and 
dipped into the ordinary black sand it will adhere to it, 
whilst tin will not. [Rutile is more difficult to distinguish 
from the preceding, the most noticeable points being that 
it does not possess the brilliant fracture of tin ore, and 
its streak ia reddish-brown ; however, the only reliable 
test is that it will yiejld no tin with the blowpipe or by 
smelting. 

In the case of wolfram and tantalite, whosei weight is 
so similar to tin, this property cannot be taken advan- 
tage of, but since wolfram fuses easily to a miagnetic 
bead, it can be quickly determined ; whilst in the case of 
tantalite, a» freshly fractured surface is much more stony 
looking than that of tin ore ; but the non-production of 
a tin button after fusion with soda or cyanide is always 
conclusi\'e. 

An exceedinigly good and simple test has recently been 
made public for the detection of tinstone (cassiterite) in 
concentrates or other material. The only apparatus re- 
quired is a smfill ingot of zinc containing a hollow in 
the top about the size of the bowl of a teaspoon, (or a 
small sheet of zinc bent up to hold about a; teaspoooful 
of acid) and a small bottle of dilute hydrochloric acid 
(muriatic ^M:id or spirits of salt) consisting of half strong 
acid and half water. A small quantity of the concen- 
trates is spread over the bottom of the hollow in the 
zinc and then covered with the acid. After two or three 
manutes the acid is washed out with clean water and the 
ore examined. All the fragments of tinstone will be found 
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to be coated with a skin of bright metallic tin, whilst no 
other onineral will be so coated. This distinguishes at 
once tinstone from other minerals resembling it, such as 
tantaHte, ihnenite, rutile, etc., and can be used to give a 
rapid idea of the purity of concentrates. 

Notes by Mr. A. Gibb Maitland, Government 
GboitOGist, published in the Annual re- 
ports OP THIS Department for 1899 and 1900. 

*'ln its geological features the field coui^ists for the 
most part of crystalline rockB (of the age of which the 
distrist affords no clue), alluvial deposits, and ferru- 
ginous laterite, sometimes conglomerate, which co\ers by 
far the larger portion of the tinfield. 

"This laterite congiomerata, which forms one of the 
most footiceablei features in the structure of the field, has 
been, accurately delineated upon the gieological map with 
which these notes are accompanied. In its mode of occur- 
ruDice the laterite prceeots one imi}x>rtant feature, viz., 
that it dots not fonn a horizontal tableland, but occurs 
at different elevations, and seems to have adapted itself 
to the original contour of tihe srround upon which it 
originated. This deposit covered a much larger area than 
it at present occupies, and denudation has gone on to a 
large extent since it formed part of one continuous for- 
mation ; the thickness of it is nowhere very great, opera- 
tions having* shown thiat it rarely, if e^er, exceeds 20 
feet. The laterite is not of sedimentary origin, but hae 
apparently been formed by the alteration in situ, and 
itubsequent cem^eAtation of the underlying rocl<R. In some 
portions of the field thie formation (a.«? is only to be ex- 
pected from its mode of orignn) carries a certain rtuaJitity 
of tin. The ore, however, is not p\only distributed 
throRighoiit, bat seems to be concentrated in certain iso- 
lated patches. The tin from the laterite cannot be ex- 
tracted by the ordinery process of washing without mill- 
ing. Where the tin proves most concentrated in the oon- 
glomerat« it is doubtleas due to the fart that it is in 
close proxilmi ty to the tin-bearing granite. Tt, however, 
by no means follows that the granite must of necessity 
be exceptionally rich in tin, for the reasons that swoh 
mi-neralfl as tin, etc., not. beine readily acted upon by 
atmospheric agencies, may, owing to residual oon'^entra- 
tion, be present in far greater qliantity than in the p?\- 
rent rocl« mass. 

"In addition to the aibo'' e, a fairly Inrge proportion 
of the tin ore is derived from the alluvial deposits formed 
in the existing valleys. These alluvial deposits no :iot 
attain ver\' great thicVpess, nor, considering all thintars. 
do they cover a relatively large €irea of ground. 

"The crj'stalline rool^s (the matrices of the tin ore) 
consist of micaceous granite, pa^'sing in places into a 
foliated and higlijly micaceous granite, with little* or no 
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felspar. This granite (greisen) contains tin, tourmaline, 
zircon, garnet, etc., as accessory constituents. In some 
part* of the field the tourmaline occurs in such qwaJitity 
in the gMBen as to give a distinctive character to the 
lock, uid would be better described as a tourmaiine- 
gneiss. Some gpecimens of this material from Capocn-'a 
Deep Shaft (now laiown as the *' Cornwall") yield, on. 
assay, tin to tbe extent of 1.79 parts per hundred." 

"The primary tin-bearing deposits of Greenbushes have 
been described as stanniferous granites and greisens and 
not lodes, upon the grounds that they do not conforxn to 
the accepted scientific definiticm of the latter, at the same 
time it miust be clearly understood that this classification 
does not imply that the ore bodies upon ..this field are of 
any less value, or that they will not be as extensive In 
depth as if they belonged to the lode order, for, as they 
owe their origin to deep-seated agencies, they are likely 
to be as ]>ermanent as any such can be. • 

'^Owing to the extremely low assay value of meoy con- 
sigtunents of what were aipparently perfectly dean tin ore, 
which had been shipped to Melbourne, Mr. J. J. Eewt, of 
the South Australian School of Mines, was induced to un- 
dertake a mineral ogical examination of the ore. Amongst 
the ore was a mineral varying from a dirty greenish white 
to a dark flesh colo^ir, having about the same specific 
gravity as cassiterite, rendering it impoRsible to separate 
the two meohianically. Qualitative tests proved the min- 
eral to be one of the ores of antimony, which, on chemical 
analysis at the hazufe of Mr. O. A. Goyder, the Govern- 
ment Analyst, showed it to contain oxide of antimony, 
bismuth, nickol, niobium, tantalum., tocrether with a tracft 
of iron oxide :. the mineral had a specific gravity aoproa^h- 
inir that of cassiterite, po that no gravity concentration 
wofuld separate the two minerals. 

"From the above de^^crintions it will be seen that (a) 
ihe superficial (deposits have b<^n extensively worked and 
cootimie to vleld quantities of tin ; (b) the deposits in 
country ro«ck have also been omened up. though save in 
one or two localities they do not appear to be very rich 
in tin. Whether these latter deposits can be made to pav 
oaw only be determined practicallv. Owtne* to the absence 
of suitable mechanical pPT>lianccs for dealing with the ore. 
onc^ it is raised, no mininer for 'lode tin* ran be carried 
out under present conditions at ereater dcnths then thp 
7one of decomposition. 

••Tlie occurrence of stibiotantalite, as well as the min- 
eral tantalite, has Ivwn reco^^^nlspd in various localities, 
viz., Spring Giillv. Flovd's Gullv, Runburv Onllv, and El- 
liot's GuUv. The presence of the former mineral havi^rr 
<i^^ch a deleterious effe«-t unrvn pnv of the dresced ore with 
whirh it m«v be associated, it seems desirable thai stePs 
mic*t be faVen to asrer+ain the localities where this oc- 
curs in the (rreatpst mrantitieQ. A method which naturallv 
siicrcTPs^s \UoM is, in the event of a State dressin^r nlant 
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bein^ erected, to hft\e assails made oi each parcel of 
dressed ore treated at the works, amd any parcel in whioh 
the mineral occurs could very well be smelted separately, 
a/nd ao avoad contamimating' the whole of the tin from 
the field. 

*VU stated/ in previous reports, the future of the field, 
after the exhaustion of the superficial deposits, will de- 
pend upon the economical workL^r of the ore deposits oc- 
curring in the country rock, and that can only be carried 
out h^ the admassion of capital upon advantageous 
terms, so as toi eichnit of a proper system of soienti^c min- 
ing being inaugurated." 

Notes upon thb Grbenbushbs Tinfiblds bt 
Mr. a Montgombrt, M.A., F.O.S., Statb 
Mining Enginuer, publishbd in thb Report 
OF THB Department of Mines for thb 

YBAR 1908. 

'*The bedrock is very poorly exposed, but there ap- 
pear to be some three or f^ur more or less parallel belts 
oi stanniferous granite running through the field on a 
course between north and south and north-west and 
south-east. As far as I could see they were not definite 
lodes, but rather of the nature of stockworks, that is, 
belts of the granite much cUtered by pneumatolytic agen- 
cies, aod imi>reg]]iated with tin ore and tourmaline. The 
altered granite is very micaceous, with large scales of 
M^te to greenish micat but somietunes is also altered to 
a granular quairtz rock, almost free from mica. Much 
tourmailine is present, often in large crystals. The stock- 
work grcKtite also contains small <fuartz veins, which oc- 
casionally seem ol sufficient importance to be called snvall 
lodes. Much kaolin and talcose and sericitic xKmtter is 
present, the rock being very variable in its composition. 
It is very similar, in its essential characteristics, to the 
tin-bearing rockt of the well-known stockworks of the 
Blue Tier in Tasmania, with whidi I am familiar, and 
which tare regarded as portions of the granite country 
miuclL altered by pneumiatolytic action, that is, by the ac- 
tion of super-heated steam and hot gases whUe buried 
deep below the surface of the ground. This action is akin 
to that by which' most probably re^lar tin lodes have 
been formed, but has affected a considerable mass of rock, 
instead of being confined to a lode fissure. 

"TTie general experience of stockworks is that they are 
of low grade on the whole, tftiough contaianng nuinerous 
rich bunches and strin(gs of ore, and containing, in the 
aggregate, often enormous ryuantities of tin. Where they 
have become worn away at surface they set free large 
ampunts of alluvial ore, which readily becomes conoen- 
trated, by natural agencies, to form important deposits. 
The distributiofi of the tin in stockworks is usually very 
irregular, being sometimes right through and through the 
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rock, but more frequently in small \'eins and strings rami- 
fying irreg^ularly throufgii it. As a rule tbese veins are too 
irregular to be capable oi being iqllowed by mining*, and 
the, pro;positi,oii:, froooi a m,ining |}oizit oi view, narrows 
itself down as to whether the tin-bearing rock will pay. to 
handle in bulk. 

"The prizLcipal source of the tin ore raised at Oreen- 
bushes has "been the shallow alluvial deposits which are 
fairly widely spread, having been worked in several some- 
w^t flat gullies that traverse the field, llie principal one 
is 'Spring Gully,' from which, with its branches, a large 
amount of tin ore has been taken from very shallow work- 
ings. Much of the tin ore, however, is in cemented oxicfee 
of iron gravel, and requires battery treatment to set free 
the tin. In other portions the 'wash' is clayey and soft, 
and puddling is sufficient to extract the clean ore. Occa- 
sionally the 'wash' is buried under 10 to 15 feet of iron 
oxide gravel, as in Mr. Rattray's mine. At the head ol 
'Dumpling Gully' there is also some fairly deep alluvial 
'wa'^h' requiring- underground mining, and some of the 
<'laims in this deep and wet .ground have been considerable 
producers of tin ore. This 'wash' is mostly treated with- 
out difficulty, 'b|y puddling without crushing. 'The Lady 
Esther lease is at the head of the Dumf)ling Gully, and on 
it there is a deep bole, filled with water at the time of 
ray visit, from which a considerable amount of tin ore has 
been extracted, until the influx of water became so great 
that it was not possible to continue with the plant tlien 
available. The ground is still deep going to the south- 
east, and it seems possiVle that there nvay be a run o* 
deep ground goimg through to the head of Salt Water 
Gully. Boring would be the quickest and easiest way of 
testing this deep ground. Tlie 'Bunbury Gully' has bben 
shallow ground all the way down, and has been pretty 
well worked out ; but at the lower end there is a deposit 
or deep alluvial ground, through the Hard Graft and ad- 
ioininif claims, which appears to belong to an entirely 
older set ol alluvial deposits, and to be part of a *deep 
lead.' In this the *waeh' is composed of large well- 
roun(led bowlders, enU the tin ore is much ronndcid and 
waterwoni. Sdme of it its cemented with oxide of iron and 
requires crushing^. I had not time to more than look over 
the dumps of a few of the claims in this part of the field, 
but the evidence of a 'deep lead' was very obKaous. It 
seemed to run across the course of the present valley, to- 
wards the Battler's Hope, and prospecting alone: this line 
peems very desirable. 

"Tn a district T\hiTh has ]^roducefl such a quantity of 
tin ore from the shallow^ ground it is probable that any 
Hnrn leads will Ve found to contain important concentra- 
tions of ore also, and the tracinff of such deep leads 
therefore becomes a matter of much consequence to *the 
Avholrt difstrict. Tt is rrofcable that in the •finitter' the lead 
>vill be Dretty wet, awl will reniiire fairly good pumps fofr 
it's drain acpp. 
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'*The Greenbushes field, though it has been a ^'^^y pay- 
able one om the whole, is still very little aeveloped, and 
as the shallow alluvial deposits are becomini^ more ot less 
worked out, will have to depend more and more as time 
goes on on the opening up of the deeper allu%ials and the 
stockworks. The possibility of workini|yr the latter at a 
very low content in tin ore seems to be the nM>st import- 
ant problem to be solved, and on it will greatly depend 
the future of the district. There is a certain small aonount 
of data to go upon that indicates that there is a chance 
of handling these stockwork deposits at a profit but a 
great deal of systematic prospecting has yet to be done 
before sufiicient proof would be forthcoming to warrant 
the erection of thfe extensive plaAt that would be neces- 
sary to treat ore of very low gfrade successfully." 

* "The geological structui*e oi the field is as follows :— 
The tops and slopes of the ridges are covered by a thin 
cofxipact capping of laterite, consisting of a mixture ol 
bomxite and limonite, the former usually i)redominiating. 
In places a veiy pure iron ore is found, and has been 
largely used by the Fremantle Smelting Company as flux. 
lliis laterite is due to the concentration at the surface, 
by capillary upwvu^d movement of water solutions, of the 
aluonina azvd iron oxide leached' out from the underlying 
crystalline rocks. Immediately below the laterite these 
rocks are represented by clays (leached rock), formed in 
situ, and these gradually pass into the crystalline grount) 
rock. The madn miass of the latter is granite, foliated in 
places, and outcropping in the steep sides of the numerous 
gullies. It is typically coarse-grained and micaceous. 
Dykes of greenstone, in places (as at the Cornwall Mine) 
altered to hornblende s'ohist cut through the granite.. Two 
saftiiples of the uncrushed rock, one (7000) from Loc. 991, 
the other (5198) from Bunhury Gully, are both bronzite- 
diabases comfPOaed of plagioclase, augite, bronzite, horn- 
blende, and ilmenite. The primary ore bodies appear tc 
be either (1), highly f elicited bands of granite (shear zones 
similar in structure and origin to the auriferouft gi^een- 
stone lodes of Kalgoorlie) impregnated with secondary 
cassiterite, topaz, tourmaline, etc. ; (2), albite pegmatite 
veins or dykes ; (3), quartz-tourmaline veins or dykes. 
Some veins also ol these types exist which are not tin- 
bearing at all. 

"The^ secondary ore deposits are of two types (1), Re- 
siduary deposits, including laterite and residuary clays 
and Bands, representing rock decomposed tn *itu, and in 
which angular ore occurs in its original position. These 
are of minor importance ; (2), True alluvial deposits. The 
swampy flats and narrower stream beds are filled with a 
very variable thickness of true alluvial material. Some- 
time'? the alluvial ore is buried to a depth of 60ft. or 60 
ft., and in places is of sufficient age to have become con- 
solidated into a hard ferruginous conglomerato. Mostly, 

* n«ol. Sarr. Bulletin No. 30. 
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hcywever, the alluvial is under 20ft. deep, and is composed 
of loose sand, clay, or low level laterite gravel. It is de- 
posits of tluB nature which have yielded by far the greater 
portion of the tin output up to t^e present. Within the 
last two years, however, more attentioiii has been paud to 
the lodes, and each month sees the addition of mere mines 
to the list of .those producing Icde ore.*' 

The following Notbs are by. Mb. £. S. 
Simpson", B.E., F.C.S., Mineralogist and As- 

SATBR TO THE DBPABTMENT, MOST oP WHICH 
HAVE ALBEADY APPEARED IN PRINT IN BULLH- 
TlNB NOS. 6, AND 30, AND THE ANNUAL REPORT 
OP THIft DEPARTMENT FOR 1899. 

PRIMARY DEPOSITS.-'The most important of these 
are the pegmatites composed essentially of albite axid 
quartz, with or without tnuscovite, garnet, tourmaline, 
tapa^, orthoclase, taintalite and cassiterite. The most im- 
portant of these deposits occurs within a belt of green- 
stone and greenstone schist. INIiey are probably not dykes 
in the sense of being fissures filled by sheets of orig^ally 
molten rock, but are more probably closely related to 
oridinary **lodes," being the result of hydrothermal ac- 
tion. The tin may have been introduced into them in 
vapour or solution of tin fluoride, which has been acted 
upon in the fissures by carbonate of lime, or even felspar, 
with the production/ of tin oxide and such minerals as 
topaz and tourmaline. Such deposits may be expected to 
extend to very great depths without diminishing in ore 
vaUue, the numerous small veins found, near the surface 
coalescing id a large extent as depth is reached. 

Above the water level these veins are often highly 
micaceous and foliated to a considerable extent. At the 
South Cornwall mine a verv micaceous and foliated lode 
composed of pale green mtiscovite, quartz, topaz and 
coarse cassiterite yielded from near the surface w»hat was 
probably the richest lodestuS yet raised on the field ; see 
specimen (4660) in the Geological Museum. A large speci- 
men (7198) from a depth of 130 feet recently receil^ed frofn 
this mine is a compact banded lode composed mainly of 
albite with quartz, tourmialine, topaz and cassiterite. A 
still more recent sample from a depth of 150 feet con- 
tained 1.09 per cent, of tin, together with a little arseni- 
cal pyrites. The average vield of ore from this lode hflis 
been 0.55 per cent, of metallic tin. A crystal of clean 
cassiterite from this lode was found to contain 76.9 per 
cent, of metallic tin, and to have a specific geavity of 
7.16. 
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Bulk samples from the Cornwall mine of a foliated ore 
composed of albite, tourmaline, muscovite and quartz 
gaye assays of 1.79, 0.55, 3.46 and 1.09 per cent. ; these 
samples wese obtained from above the 150 feet level. 

A hig'hly mdcaceous lod« in the Enterprise mine has 
yieikied a fair amiount of tantahie, vuie infra. 

SECONDARY 'DEPOSITS.-The denudation of the many 
tin-bearing lodes and other primary depos^its has led to a 
considerajble concentration of ore in laterites, residuary 
clays and! sands, and in the true alluvial deposits of the 
swanupy fiats and water courses. In the residuary de- 
posits some of the ore is very coarse, but in most of the 
secondary deposits is fine, being usually under one-tenth 
of an inch in dianneter, though but little appears to be 
under one-sixtieth. 

Pure tin dioxide contains 78.6 per cent, of the metal, 
but the native ore, ** tinstone'* or *'cassiterite," invari- 
ably contains more or less chemically combined oxides of 
iron, aluminium, calcium and magnesium, so that clean 
cassiterite seldom assays over 74 per cent, of the metal. 
A coairse fragment of clean alluvial ore from North Green- 
bushes was found to assay 71.6 per cent, of tin. All bulk 
lots of alluvial concentrates are invariably of still lower 
grade, owing to the presence of other heavy minerals 
which cannot be, or have not been, completely dressed 
out of them by the miners. Under ordinary circumstances, 
however, carefully dressed ore should not contain much 
1«6S than 67 per cent, of the m;etal being free from all 
minerals with a specific gravity under 4.5. 

The chief constituents of the secondary ores at Oreen- 
bushcs are quartz and clay, with lesser proportions of 
iron oxide and tourmaline. These are all of low specific 
gravity, and therefore seldom appear in appreciable 
^ amounts in the dressed ore. Accompanying the cassiterite 
are, howe\"er, numerous heavy minerals derived from 
the tin lodes and from the rocks enclosing them. Ranged 
in approximately relative order of frequency these min- 
erals are ilmenite, zircon, rutile, magnetite, staurolite, 
gaflmite, tantalite, stibiotantalite, kyamite and native tin. 
According to the efficiency of the dressing plant these 
minerals arc present in quantities varying from traces up 
to about 40 per cent, in first grade concentrates and to 
80 per cent, in *' seconds." 

In the accompanying table details are given with re- 
spect to several such concentrates so far as size of grain, 
' component minerals and content in tin are concerned. 
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ILjtfENITE (titanate of ircm) is usually mainly respon- 
siii^e for the low assay value of poor concentrates. It is 
possilble to remove it by at least three different ways :— 
(1) By careful reconcentration by water of the first con- 
centrates, its specific gravity being considerably below 
that of cassiterite. A sample from Bonnor's claim was on 
my recomtaiendation thus treated, and the grade was im- 
proved from 20 per cent, tin to 63 per cent. (2) By mag- 
netic concentration. (3) By sifting through a screen of 
about 40 meshes to the linear inch, the coarser product 
thus obtained being mainly tin ore, the finer ilm€nite. 

ZIRCON (silicate of zirconium) is very plentiful in 
mx)st of the low concentrates. It is usually in very small 
well formed crystals, colourless or rarely violet, yejllow 
or light brown. Its specific gravity is only 4.6, so that 
method (1) aibove sihould separate it. Method (3) has also 
been found successful, the zircon being invariably miiich 
finer ^rained than the great part of the associated 
cassiterite. 

QUARTZ and TOURMALINE are absent from all care- 
fully dressed ore. The latter, being black in colour, is 
sometimes retained in sa;mples under the impression it is 
tin ore, and therefore not to be allowed to go off in the 
tailings. Much of the quartz is ol a peculiar smoky tinge 
and granular structure. 

RUTILE (oxide of titaniumi) appears to be plentiful in 
some claims east of the main ridge. It is dark browTi in 
colour, sometim^es very coarse, sometimes very fine 
grained. Its specific gravity being only 4.2, careful re- 
concentration ' should remove it. 

MAGNETITE is not very common. Reconcentration or 
magnetic treatment should separate it. 

STAUROIJTE (hydrated silicate of iron and alu- 
minium) is occasionally seen in the ore.. Its specific 
gravity is only 3.7, so it should not be difficult to re- 
move. In one part of the field concentrates consisting 
wholly of this mineral have been obtained ; see specimen 
(8453) in the Geological Museum. 

GAHNITE (aluminate of zinc). Small well formed 
octrahedral crystals of this mineral are to be seeil in 
very many samples of ore. They vary in colour from 
pale to very dark green. Specific gravity 4.6. They are 
especially plentiful in a sample from Spring Gully (697). 
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GABNET and KYAISITE (silicate of aluminium) occur 
in occasional fragments in the stream ore, the former 
bright red in colour, the latter colourless to blue. 

NATIVE TIN. Prxwa sample (697) from Spring Gully 
ten small non-magnetic particles were picked out. These 
particles were partly rounded and partly flattened, and 
und^ the microscope were seen to be tin-white in colour 
with a roughened surface, in which were embedded grains 
of quartz, etc. They are sec tile and dissolved readily in 
strong h3rdr»chloric acid, yielding a solutixm which gave 
reactions for tin but not for lead, zinc or iron. The par- 
ticles were undoubtedly metallic tin, which, according to 
Dana, has only been with certainty recognised in one 
other locality, viz., at Oban, in New South Wales. In 
bbth cases bush fires raging over surface exposures of tin 
ore may account for the origin of the metal. 

TANTALUM.— The two rare metals tantalum and its 
twin brother niobium, are nowhere found in the native 
state or in sulphides or other similar minerals. They 
exist always in combination with oxygen, and one or 
more other metals, the oxides having an acid character 
and giving rise to tantalates and niobates. They invari- 
ably occur in conjunction, replacing one another isomor- 
phously to a very variable extent, the niobate of a metal 
often passjing by insensible gradations into the tantalate 
without change of formi or physical characters other than 
a corresponding gradual rise in specific gravity, tantalum 
having an atomic weight double that of niobium. In the 
following pages therefore whenever a mineral is dtescribed 
as a tantaUte it must be understood that it contains 

niobium as well as tantalum, but that the latter is pre- 
sent in preponderating amount, and vux versa. 

The following are some of the heavy minerals which, in 
mode of occurrence, appearance, and physical characters, 
closely resemble tin ore, with which they are often asso- 
ciated. As the determination of these minerals requires a 
certain amount of knowledge and apparatus not usually 
available in the bush, it is advisable to forward samples 
to a (Qualified man to be tested. 

TANTALITE^—Tantalate of iron, FeTa^O^. Part of the 
tantalum is invariably replaced by nobium, and part of 
the iron by manganese. The variety Manganotantalite 
contains more manganese than iron. Tantalic oxide, 43 
to 86 per cent. Crystallised or massive, or in rolled 
grains. Black, opaqiue. Hard (6), brittle, G., 6.2 to 6.0. 
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STIBIOTANTALITE- Tantalatc and niabate of aati- 

mouy, Sbs (Ta Nb ) 2 a. Tantalio oxide, 40 to 55 per cent. 

Crystallised or massive, or in rolled ^ains. Grey, yellow, 

or brewn ; semd-translucent to opaqiic. Soft (5), brittle. 
G., 6.4 to 7.6. 

MICROLITE.— Tantalate and niobate of calcium, Gsis 
(Ta Nb) sOt Tantalio oxide, 60 to 75 per cent. Crystal- 
lised or massive, or in rolled grrains. Grey, pink, yellow, 
or brown ; transparent to opaque. Hard (5.5), brittle, 
but much toucher than other tantalum ores. G., 5.2 to 
6.7. 

TANTALITE and STIBIOTANTALITE.— These ores of 
tantalum are of sufficient interest to warrant more ex- 
tended notice. T^e iblllowxiig account of their occurrence 
at Greenbushes is taken from Bulletin No. 30 :— 

**The fidrst discovery of tantalum ore in Australia was 
that of stibioiantalite in stream tin ore from Greenbushes 
by Messrs. J. J. East and G. A. Goyder, of Adelaide, in 
1893. This mineral had previously been looked upon by 
the miners as either 'resin tin' or scheelite. This mineral 
threatened at that time to seriously depreciate the value 
of the Greenbushes tin, owing to its causing a contamina- 
tion of the latteo: with antimony. 

*'ln 1900, at the lime when the author (E.S.S.) was 
exahniniing> some of the antimxmial tin ores, with a view to 
suggesting a method of treatment, trouble was again ex- 
perienced at Greenbushes with a. second class of concen- 
trates. Some apparently clean tin concentrates from al- 
luvial ground refused to yield up any tin, either in the 
assay pot or in the smelting furnace. Several samples of 
this mysterious ore were forwarded to the author, and 
proved to be tantalite of the normal iron variety. 
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"Two ores of tantalum, tantalite and stibiotantalite, 
have been worked on this field. Analyses of those are 



ofiven below : — 
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'•Neither of these minerals is by any means common 
on the fields, to the soaithern half of which their occur- 
i^ence is limited. Of tbe two, tantalite is by far the most 
plentiful. Tantalite has been found i/t hUu in Bunbur>' 
Gully, and at the head of the Moulton BrooV (Battler's 
Gully): m a highly micaceous material (6506, 6376) 
which is probably the upper portion of an albite pegma- 
tite of the usual tj'pe. In these it occurs in' comparatively 
coarse and very fine pieces, devoid of all crystal face?, 
but exhibiting an ill-defmed cleavage. Chiefly, however, 
it is known as waterwom pieces from the size of fine shot 
up to 13lbs. in weight (1927) associated with' tin ore in 
the alluvial deposits of Bunbury and Floyd's Gullies. 

"Associated with the stream tantalite, but in much 
smailler and less frequent pieces, is the unicpue mineral 
stibiotantalirte. It is found at times forming thin veins in 
tantalite, of which it appears to be an alteration product 
due to the pasRaige of antimoojial solutions throup^h cracks 
in the parent mineral. It occurs also in waterwom frag- 
ments from the size of a pin^s head up to about two 
inches in diaaneter. Most of these consist of pure yellow 
or jrreyish stibiotantalite, but some consist of an ill- 
defined black core of tantalite surroinul(»d by the pale 
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coloured antimony mineral. It always exhibits more or 
less definite traces of crystalline structure, one cleavage 
bein^ usually very distinct. 

'*The recorded output of tantalum ore is very small, 
viz., 2.46 iotki up to the end of 1906. This, however ,* is 
probably veiy far short of the true total of ore raised, 
many comparatively small parcels of ore never having 
been reported to the Statist. 

ENTERPKISE, M.L. 369 (14% acres).-This lease is situ- 
ated at the head of Bunbury Gully, extending across the 
main road to Bridgeto\vii. Mr. Campbell, in December. 
1906, described this mine in the following terms* :— 

"An oixjncut about 12ft. deep has been made on the 
west side of the roed ; the upper seven feet shows a wash 
of tin and tantalite (6507, 6508, 6509) ; below this is 
kaolinised gneiss, contaimiig a micaceous lode format ion 
(crushed {>egmatite E.S.S.), 18 inches wide (6506), slight- 
ly greenish in tint, but in places slightly ferruginous, car- 
rying [)articles of tantcilite and tourmaline from coarse 
dust to ch units one inrh in diameter. A drive has been 
put in on the lode 30ft. The lode is seen for 18ft., when 
it tapers out, but the micaceous formation continues; and 
appears to be making again at the end of the drive. The 
strike of the lode is 323 degrees, and the underlay 22 de- 
crees to the sowth-west. \ shaft about seven feet deep 
has been rommenced a few yards farther south to reach 
this lode further on the underlay. A pot-hole, one and a 
half chains north-west of the last spot shot\-s a somewhat 
similar wa.sh (6508)." 

Some large pebbles of alluvial tantalite (6507) from 
this mine are wholly or partially covered Avith a smooth, 
hard, and firmly adherent coating of ferruginous bauxite, 
as much as three or four 'mdlHmetres thick in places. 
This pecuMarity is shared hv the tin ore in other parts of 
the field. A fair amount of stibio tantalite has been' ob- 
tained from this mine (7199). 

Mr. Campbell further states :- ** 

"A little tantalite is said to have been found in wash 
with tin on the next lease to the north, M.L. 370, Wills, 
held by Alfred Seabrook, and a claim, No. 755, the Dill- 
McKay, held by Messrs. Hille & O'Farrell, adjoining th«i 
east side of M.L. 369 ; and also in M.L. 379, Galtec-more, 
held by Messrs. Marsh and GaJt ; this is one mile south- 
westerly from the Greenlb^iishes AVell Reserve 1381 ; it ad- 
joins part of the south ?ide of M.L. 313, Battlers' Hope. 
A lode said to carry tantalite as well as tin has been 
opened up on this lease. It is a kaolinised pegmatite 
(6376)." 



* WcBtern Aiutralia. R«port of the D«piu-tment of Mines for the Tear 1906. 
Perth : By Authority, 1906. •• Loo. cit 
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GEOLOGY, 

In studying the geological chaxacters of this tract of 
country one is handicapped, as in all the South Western 
portions of this State, by the ubiquitous laterite cap- 
pings, which not ofnly cover all the elevations, thus mask- 
ing from observ«,tion' the character of the rocks, but also 
overlay the deep leads land often even the alluvium of 
the gullies. It follows as a natural conwquence that 
until this crust has been penetrated the actual character 
of the underlying rocks can only be surmised, and there- 
fore no definite boundaries, can be laid down. It is true 
that near the base of the hillsides and fringing the allu- 
vium of some of the( deeper gullies, and some times even in 
their beds, outcrops of gtnedissic granite with diorite dykes 
are exposed, which lead to the conclusion that the whole 
of this belt of country was composed of rocks of the 
acMic type, intersected by stanniferous greisen, but this 
has not proved to be the case, since wherever sinking has 
been undertaken upon the tin-bearing befit, the country 
rock has proved to be of a basic character. 

This fact is supported by the composition of the super- 
incunsbent laterites which, from their richness in iron 
along this central belt, clearly indicate their b'cusic origin. 

CRYSTALLINE SERIES.— The oldest rocks exposed in 
this district, to which no age can be assigned, belong to 
this group ; they consist^ for the most part of gneissic 
granites intersected by bronzite-dialmse and pegmatite 
veins 5 later developments, however, have proved the exist- 
ence of a belt of basic rocks b^eneath the laterites follow- 
ing the main tin-bearing zone of the field. 

GNEISSES.— These rocks comprise by far the largest 
area, so far as csan be observed, since they are* seen out- 
cropping along the gully sides or in their beds from the 
edge of the stanniferous belt to the boundaries of the 
field. 

They are in places intersected by diabase dykes, peg- 
matite veins and quartz reefs often heavily charged with 
tourmaline, and apparently constitute the oldest portion 
of the crystalline series upon this field, but whether they 
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are of sedimentary or igneous origin it is impossible to 
state. 

These gneisses in places merge into dark-coloured mica 
schists, in which the mica is usually biotite, which gives 
the rock a black appearance, whilst the tourmaline quartz 
reefs pass into schorl rock. 

Tin in smaU <fuantities has been worked in this gneis- 
sic zone in the vicinity of pegmatite dykes, of at points 
where it has been transported by the stream action, 
otherwise they do not appear to be metalliferous. 

GREENSTONES.— Beneath the laterite which covers the 
central ridges of this field, striking in a north-^westerly 
direction, a series of basic rocks are met with in sinking. 
These for the most part, so far as exposed, consist of 
ha:ghly weathered hornblende rocks and mica schists, 
w*hich, in the section exhibited in Mr. Elias's tujinel, ap- 
pear to be traversed along their foliation by a series of 
diabasic dykes, these dykes are sometimes massive bron- 
zite-diabase extending upwards into soft altered country, 
but at others they are represented by a series of solid 
mnssive boulders, whilst, in a further stage of decomposi- 
tion they appear as a chailn of rounded and miuch weath- 
ered boulders. 

It is impossible to determine at the present what class 
of rock these weathered basic rocks represent, but it is 
possible that they are diabasic, the foliation, weathering 
and disintegration being due to shearing and the subse- 
vjuent passage of meteoric water with accompanying hy- 
dration. 

At other points of this belt highly micaceous born- 
blende schists are alsjo encountered, but these usually 
occur in the proximity of dykes. 

DYKES— Included within the limits of this greenstone 
area are belts of highly foliated granite, which are often 
of vjery considerable breadth ; they have not up to the pre- 
sent been penetrated beneath the zone of hydration, and 
in consequence they usually consist of kaolin with quartz 
and a little mica with, in places, bands containing^ large 
qiiantities of tourmaline and small quantities of cassi- 
terite, the whole bein^g intersected or traversed by small 
stanniferous pegmatite veins. 

These pegmatite dykes which constitute the tin matrix, 
like the foliated granites, have not as yet been sunk upon 
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into the unaltered rock, and, as a consequencei only 
weathered minerals can be examined, but, since they are 
the only members of this series which have so far proved 
to be of economic value, very considerable interest at- 
taches to them. 

They evidently represent the most recent of the cr>-- 
stalline series, for althougjh- they apjjear in places to) have 
been cut throug»h by the disbase dykes, it will probably 
be found upon more carefal investig^ition that their fis- 
sures havfe only been suddefuly deflected upon encounter- 
ing these bars of hard massive rock. 

Generally speaking, they consist of albite (felspar), 
muscovite or lepidyolite (mica) ajnd quartz, but the pro- 
portions in which these mineral constituents vary is so 
considerable that the veins in places may consist almost 
entirely of felspar or in others of q|uartz, whilst at others 
lately of mica or two or more of them in any propor- 
tion with such associated minerals as tourmalin*, topaz, 
arsenical pyrites, cassiterite, stibio- and ferro-tantalite, 
zircon, ilmenite and gold. 

Of these* only the tourmuliaie plays any important part 
as a rock-forming" mineral, and it is sometimes by far the 
most conspicuous mineral in the vein, whilst at other 
times it may only appear as fine needle-like crystals or 
grain, sonuetimes being entirely absent. 

The pegjmatites of this field illustrate most clearly 
metosomatic action, and with a little trouble a complete 
series of rocks could be collected illustrative of the gra- 
dual transition from a pegmatite, composed mostly of al- 
bite, through the greisen into a pure quartz specimen, 
which, w^hen examined microscopically, still exhibits the 
granite structure, whilst tourmaline and cassiterite are 
the only assocdatied minerals which have so far been foujid 
to exist throughout the entire series. 

LODES.— Under this head are classed the pegmatite, 
greisen atnd quartz veins which carry cassiterite in appre- 
ciable quantities, they are met with along a greenstone 
belt which follows a course a little west of north, start- 
ing from a point about one mile from the south-east cor- 
ner of this field, and extending northward for a distance 
of four miles, or, roughly speaking, to the north side of 
l>uinpling Gully, with an average width of about two 
miles if a few minor outlying patches in the granite area 
are not included. 
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They may be divided into three groups, viz., the Foli- 
ated Granites, the Pegimatites and the Quartz Veins ; the 
first two of these being distinct, whilst the last mentioned 
are in all probability only metosomatic alterations oi the 
p»ergmatite dykes. 

The foliated granites are of the least importance from 
a lode-mining point of view, but at the same time they 
have played an important part in the enrichment of the 
alluvium, owing to the fact that the denudation of these 
large low grade bodies after long periods of stream con- 
centration have yielded' rich deposits of fine grained tin 
ore, besides which these bodies are also often intersected 
by smiaU veins of pegtnatite rich in tin, or networks of 
these (stockworks), portions of which in the zone of 
weathering have been worked on alluvial ground near 
North Oreenbushes. 

The pegmatite dykes are roug:hly of three types, 1st, 
those which axe largely composed of white felspar ; 2nd, 
those of a red colour (ferruginous) and heavily charged 
with tourmaline ; and 3rd, those of a highly micaceous 
character. The first of these are well illustrated in the 
South Cornwall, where a large dyke has been worked in 
the soft ground for a considerable length. The second, 
class are more comimon at theBunbury end, carrying tin 
in large crystals, the red colour being in all probability 
due to the decomposition of arsenical pyrites which has 
caused chemical reaction to take place upon the tourma- 
line,, which, althoug-h occurririjg in large crystals, is usual- 
ly soft and friable, whilst the cassiterite crystals are 
usitally dull and etched up>on thin surfaces. 

At the surface these veins are very erratic in their 
behaviour, it being impossible to trace them individually 
for any length horizontally, but since they follow well- 
defined belts of considerable extent, it is probable that 
they are oflshoots from a main body which exists at a 
depth. 

The mica lodes (greisen) are particularly well deve- 
loped in the Cornwall mine, upon which property one out 
of a series of three or four dykes has been worked for a 
length of several chains. 

The (|Uartz or quartz tooirmaline veins (altered pegma- 
tite) sometimes contain crystals of mica and cassiterite. 
One of these has been met with at South Greenbushes not 
far from the State Battery, and another to the westward 
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of Hester's troug'hs, but nowhere, so far, have they been 
proved to be of sufficient value to be worked profita'bly. 

Besides these definite veins, large tracts of sandy 
country of considerable depth, carrying tin and tourma- 
line in the form of minute grains throughout, are met 
with in one or two localities in close proximity to a net- 
work of quartz veins, which appear to represent altered 
tin-bearing pegmatites (stock works). 

Although difEering so greatly in appearance there is 
little doubt but that all of these dykes have a common 
origin, whether it be duo to igneous intrusions into super- 
heated rock, or to deep-seated hydro thermal action, is ol 
little consequence from an economic point of view, since 
whichever theory is adopted, their source being deep- 
seated, it is probable that the small and more numerous 
openings at the surface will unite at a depth into main 
fissures of greater size. There is no good reason to fear 
a decrease in vailue, since not only were these fissures un- 
dx>U'btedly filled from below, but, owing to the insolubility 
of cassiterite no leached or zones of secondary enrichment 
need be expected in the upper levels similar to those met 
with in lodes carrying ores of other metals, therefore 
everything points to a continuance of the average values 
downwards, with possibly an increasing size of the ore 
bodv if the smaller veins unite. 

LATERITES.-This formation, as will be seen from the 
map, covers a very considerable area upon this field, not 
only hiding from view the geoloj;ical features of the coun- 
try, but protecting in a large measure the stanniferous 
deposits from the denuding action of the streams. 

They are distinctly the result of rock weathering in 
Mtu since not only may the character of the latter be 
determined by their composition, but the caps of lodes 
traced by the tourmaline and tin which still remains un- 
altered. Although the formation of laterites is supposed 
to be due to the weathering of rocks under a tropical 
and arid climate, we find in this State that they attain 
their maxifeium dteveloptnent in the South-West, which does 
not fulfil these conditions, neither are there any indica- 
tions of it having been so during recent times, added to 
which the hilly character of the surface may, be consid- 
ered to constitute conditions utterly unfavourable to de- 
posits of this class ; the natural conclusion is, therefore, 
that the cHmate has changed materially since the beds 
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were formed, which assumption is supported by the evi- 
dence afforded by th« deep leads, which will be dealt with 
later on. 

One very remarkable feature with regard to these de- 
posits upon this field is their occurrence, not only as the 
resuH of the alteration of the Crystalline Series, but also 
of the older and sotnetimes apparently the more modern 
alluviumsi, whilst it is not unusual to find beds of this 
materiai with alluvium both above and below tnem, thus 
I clearly indicating periodic and zonal changes in the cli- 

matic conditions. 

The laterite deproslts tore of economic value, other 
than road'-making, for not only have they yielded large 
qnantities of tin oxide in the proximity of lodes or stock- 
works, but at one point a quarry has been opened and 
worked for ironstone flux for the Fremantle Smelting 
Works, 7,481 tons having been raised, valued at £4,629. 

These deposits vary in composition from solid and 
pure limonites to aluminous rocks almost destitute of 
iron ; they are often of very considerable thickness, giving 
great trouble to the miners, since they are soi tough that 
explosives have but little effect upon them, as a conse- 
q^nce they have to be penetrated by picks, hammers, 
and gads. In their detrital form these laterites form 
what are usually known as ironstone gravel, these con- 
sist of nodular clay ironstones of concretionary appear- 
ance, either intermixed with sand or earthy matter, the 
latter being most common upon the greenstone area' and 
the former upon the granites. They have been extensively 
worked in places for tin, being treated as alluvial de- 
posits, and the tin separated for the most part by 
ground sluicing upon a fairly large scale on account of 
their generally -low value. This class of stanniferous 
gravels is directly derived from the disintegiratlon of 
lateritic deposits resulting from the alteration of tin-bear- 
ing lodes and stockworks in situ. 

The only other economic purpose to which these 
gravels are applied is road making, in which those of the 
nnore clayey mature are preferable, owing to their better 
bindingf character. 

There are also certain sandy deposits upon this field, 
which, although not strictly speaking laterites, still re- 
present the weathering in M^tif of rocks destitute of both 
iron and alumina, therefore., although formed under pre- 
cisely the same conditions, they lack cementation, since 
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no solul]ile binding material existed in them which could 
be drawn to the surface by capillary action. 

These deposits are of certain economic importance^ 
since they often contain fine grains of tin in small quan- 
tities through the entire mass. Work was started upon 
certain of them upon an extensive scale just at the time 
when the value of tin ore fell, after which they could not 
be looked upon as payable, and in consequence work was 
disoootinued', but it will doubtless be resumed at some 
future time when the price improves. 

These sand deposits are often of considerable thick- 
ness and usually contain a large volume of water, the 
sand, which is very fine and uniform in grade, often car- 
ries a smiall quantity of fine grains of tourmaline as well 
as cassiterite throujgliout the entire mass. 

They evidently result from the weathering in situ of 
low grade stanniferous granites or stockworks, since no 
concentration has taken place, the tin being in as large 
(|viantities at the surface as below. In the vicinity of 
these deposits, where the surface is not entirely covered 
with laterite, large qiiantities of small quartz fragments 
are sometimes met with, these are of that brecciated 
character which may be ta'<en to indicate their pegma- 
titic origin, the only contained mineral apparent being a 
little tourmaline. 

As these fragments are usually sub-angular or flakey 
in character, they in all probability result from the dis- 
integration of a network of veins of small size, and' repre- 
sent the intermediate stage of decomposition between the 
solid rock and the sand deposits. 

ALLUVIUM.— These deposits are responsible for by ^ far 
the greater propKjrtion erf the tin that has so far been 
won from this field, and miay be divided into two main 
groups, the first of wihich, or most ancient, being the old 
river courses or deep leads, whilst the second ai^ repre- 
sented by the existing water , channels. These latter must 
be for the most part of considerable antiquity, sinct the 
tin-bfearing gravels are not usually met with at the sur- 
face, but lie at a depth of from 10 to 40 feet beneath the 
present stream bottom. 

The deep leads represent the old drainage channels of 
the field, whilst the character of the depKDsits contained 
clearly indicate very different meteoric conditions to 
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those prev^ing at the present, since laxge deposits of 
shingle and boulders of considerable size have been trans- 
ported by the stream for considerable distances. There 
IS nothing to indicat'C any very material difference in the 
main points ol the surface configuration, i.e., it would 
appear that the preseint higliest fKyint of the field was also, 
the highest during the period that these creeks flowed, 
but the course they followed, although radiating from/ it 
and varying considerably from those of the existing 
watercourses, are apparently draining in the same direc- 
tion towards the Blackwood River. It is quite possible, 
however, that the entire tract of country was much more 
elevated than at present and probably snow-capped dur- 
ing a portion of the year, which would cause heavy 
freshets after a thaw, thus accounting for the scour which 
has carried shingle and boulders for considerable dis- 
tances. The exact course of these old streams is not 
juite clear, although a considerable time has been occu- 
pied in tracing them ; this is due to two causes, the first 
being that usually m^t with in similar cases, viz., recent 
denudation due to more modem streams having either 
intersected the older ones or obliterated all traces of 
them, often for consideratb/le cKstamces ; and the second, 
and that which gives the greater trouble, being th-e 
laterites which conceal considerable areas of these leads, 
thus necessitating a most careful inspection around the 
base of the entire sheet of capping in order to determine 
where the lead again emerges. This work would be abso- 
lutely impossible without an accurate topographical sur- 
vey. 

The description of these leads will be taken in the same 
order as the gullies to be mentioned later on, i.e., start- 
ing from the north with what will be described as the 
NORTHERN LEAD, which appears to take its rise 
eastward of the town at a point a little above 
the head of the New Zealand Gully, and travels 
in a north-westerly direction along the present 
course of that gully to Dumpling Gully, from which 
point it runs in a westerly direction upon the 
south side of the present watercourse, crossing the main 
road a little south of the Government Battery. After 
crossing the road' it appears to take a sharp turn to the 
southward, passing bei&eath the Recreation Ground, 
thence south-westerly through Locations 290 and 289 and 
then south to Spring Gully, which it crosses travelling in 
a south-e-asterly direction upon the western side of Paper 
Bark Swamp to the head of Battler's Gully* (MoultonVs 
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Greek), at which point it junctiotis with the Southern 
Jead. 

The NORTHERN LEAD has one main tributary, 
which may be called the CENTRAjL LEAD, which 
takes its rise at the north end of the town upon 
a spur on the south side of Dumplmg Gully, cross- 
ing* the main road just outside the town bdim- 
dary, and running in a southerly direction to 
head of Spring Gully, which it crosses and follows its 
western ibank. then turns sharply to the southward, cross* 
ing the gully and the road, passing beneath a later ite 
spur into Paper Bark Swamp, and so on to its junction 
with the Northern Lead. 

I\he EASTERN LEAD in all probability rises somewhere 
about the head of Scandinavian Gully (which falls from 
the eastern side of the town hill), from this point it 
passed in a southerly direction, crossing Floyd's Gully, 
and so on upon the eastern side of the hills to the head 
of Kelly's Flat, from which point its course trends to the 
south-westward, crossing* the Bunbury Gully and junctibnst 
with the Greenbushes Lead at the Bunbury Hole. 

The GREENBUSHES LEAD takes its rise at the head of 
Floy4's Gully, and flows in a southerly direction along 
the western aide of the Bunbury Gully and, as before 
stated, unites with the Eastern Lead in the old Bun- 
bury lease, from which point the channel sweeps first 
north-westerly through Elliott's old claim, then westerly 
to Cowan's Brook at a point called the Three C.'s, where 
it is joined by the Southern I^ad. 

The SOUTHERN LEAD appears to have two 
branches, one of which flows in a northerly direc- 
tion from the southern boundary of the tin field, 
and the other which flows in a westerly direction 
from the Bunbury Gully along the course now fol- 
lowed by the Westralia Gully past Hester's Troughs, 
westward of which the two branches junction be- 
neath an extensivie flat, from which they appear to flow 
in a northf-westerly direction beneath Poverty Plat, to the 
Three C.'s, when they join the Greenbushes-Eastern 
Lead, from which point the combined streams assume a 
northerly course to the head of Battler's Gully, where 
they unite in the deep ground beneath the laterite ridges 
with the Northern and Central Leads. 
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From this point the main chaimel apparently follows 
a south-westerly course ujpon the northern side of Moul- 
lon's Brook (Battler's Gully) to its junction with Cowan's 
Brook, which it first crosses on- the south bank, andl then 
turns back into the main chantiel, from which point it 
appears to have been completely swept away by the pre- 
sent creek for a distance of about half a mile, where it 
again appears upon th« southetn bank, which it follows 
to the junction of this gtilly with Norilup Brook. 

It then , passes through the hill point at their junction 
and suddenly turns north, following up the course of this 
Brook upon the westenn side to its junction with the West 
Brook, up which it turns to the westward and passes out 
of the field beneath a laterite ridfee, to reappear again in 
the valley upon the other sidte, eventually discharging it- 
self into the Blackwood valley. 

These leads are not stanniferous through their whole 
length, the tin being entirely confined to those sections 
in which these old watercourses have traversed tin-bear- 
ing granite, it therefore follows that the GREENBUSHES 
LEAD, which follows the strike of a series of rich stanni- 
ferous pegmatites carries persistently good values for a 
considerable distance, whilst other leads which cross the 
strike of these rocks, although extremely rich in* patches, 
contain sections of practically barren ground. 

The gutters of the NORTHERN, CENTRAL and 
EASTERN LEADS are not as a rule very deep be- 
low the surface, whilst, owing to the fact that 
they are comparatively free from w^ater, their ex- 
tent and value is practically known, the only sec- 
tions not thoroughly prospected are situated, 1st, 
at the crossing of Dumpling Gully by the main road 
and the Recreation Ground upon its western side, and, 
2nd, at Paper Bark Swamp upon the southern side of 
Spring Gully. The first of these is due to the combined 
facts that a large quantity of water is met with at a 
shallow depth, that a large number of residential areas 
have been held since the early days of the field, ,and that 
the sports reservei cannot be touched, whilst the second is 
solely due to the water difficulty. Of these the Dumpling 
Gully Road Crossing and the Recreation Reserve sections 
may possibly be rich, as they are situated at the north 
i'ud of the main stanniferous belt, whilst that of Paper 
Bark Swamip affoidsl greater promise as a lat^e low grade 
deposit, but may be rich if it is found that the stanni- 
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ferous granites which enriched 'Spring Gully extendi., in that 
direction. It is known, however, in places to carry tin 
in snrall quantities throughout the sand from the grass 
roots down to the water level. 

The richest portions of the ^OKT^ERN LEAD 
are situated first at the upper part of DumpHng 
Gully, now beimg dredged by Mr. A. E. Morgans ; 
this ground ha^ -been worked continuously fronn the 
early days of the field, during which period it 
has bieen turned over several times, but since the 
work was carried out withoxit system the dredge 
is still able to show a good retiim. This portion of the 
lead was always considered to be recent alluviusn, as it 
followed the same course approocjimAtely as the existing 
streaim, but since the two deposits are separated by a 
thick layer of solid laterite this does not appear to be 
the case. 

Another rich ]>atch occurs in Locations 289 and 290, 
whilst upon the north bank of Spring Gully a very rich 
patch of shallow ground has been worked, which repre- 
sents all tnat remains of the lead at this point, the bal- 
ance having been removed by the more modem stream 
which has here crossed it, cutting away the older and 
enriching itself from this secondary source. 

The CENTRAL LEAD was particularly rich at the point 
where it crossed the main road and again in the shallow 
ground upon the northern side of Spring Gully. 

The EASTERN LEAD is very intermittent in 
values, but the GREENBUSHES " LEAD, upon the 
other hand, is very constant and well defined for 
a length of about one mile. At the junction of 
these two leiads upon what was the old Bunbury 
lease, where Stint on made his first discovery of 
tin upon this field, is a large open cut about 15 feet in 
depth, from- which a large body of rich free dirt was 
raised, but, owing to the large volume of water encoun- 
tered beneath this, no prospecting has been done recently, 
a small shaft has been sunk and a hole bored down for a 
further distance of 6 feet, when a large volume of water 
was cut, which at the time of examination was, still over- 
ilowing. Thjis clearly indicates that the lelad had not bfeen 
bottomed at this point, and since the upper sands proved 
to be so rich and) this area is situated in the very heart 
^f the stanniferous belt, it is probable that a phenomen- 
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ally rich deposit will be met with when this gutter is 
bottomed. 

Very rich deep ground extended westwaxd from this 
point, but, although large boulders were miet with in the 
wash, it still remains to be proved whether or not this 
is a true bottom. 

The SOITTHERN LEAD has so far only been slightly 
prospected, owing to the sandy nature of the ground and 
the lai^ volume of water met with, which causes the sand 
to run ioi as fast as the water is lowered. It also appears? 
to be doubtful whether it is a true bottom from which 
the wash is being raised upon Poverty Flat ; this could 
easily be tested by sinking, and since the present bottom 
carried tin, if a deeper run exists it may prove to be very 
rich. 

At the Three C.*s upon Cowan's Brook the boulder 
wash similar to that met with in the Westralia OuUy oc- 
curs, this also woiild point to a deeper run below the 
workings of Poverty ilat. 

From the Three C.'s the lead passes under the sandy 
flat to the northward and under a laterite ridjg;e, where it 
was cut at a depth of 96 feet 3 inches in two shafts, the 
surface level of w-bich is 70 feet above the bottom of the 
gutter at the Three C.'s, thus allowing for a fall in a 
northerly direction between the two points of 26 feet. 

From this point in a westerly direction the lead is of 
little interest from an economic point of view, but it is 
interesting to note that its final discharge was only dis- 
covered through a shaft being simkjin West Brook, which 
encountered a heavy wash and so large a volume of water 
at a depth of 60 feet that it had to be abandoned, thus 
proving conclusively the existence of a main stream bed 
beneath this now blind gidly. 

THE ALLUVIUM OF EXISTING GULLIES. -As men- 
tioned above tin in payable quantities is rarely found 
in shaHow alluviuaoa of the recent water channels, but more 
generally in older gutters lying upon the bed rock at 
depths vax3dng from' 10 feet to as much as 40 feet beneath 
them, owing, however, to the fact that these follow the 
same drainage valleys they can only be classed as recent 
deposits. 
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The general character of tlieae deposits at tiie head^ 
of the giiUies are alluvial flats, with a gradiml fall tra- 
versed by a more or less defined preek bed ; lower down 
their courses, however, where the streams flow in deeper 
valleys, alluvial deposits are almx>st totally wantii^, the 
stream bed often consisting of a series of rocky bars over 
which, during the rainy season, the waiter falls in a series 
of miniature cascades. 

These streams, although they all appar^itly ta^ their 
rise from the samie central point as the deep leads, and 
discharge themselves eventually into the Blackwood Val- 
ley, follow a more circuitous route, and must therefore be 
divided into two series, the first, or northern, group 
being tributary of the Norilup Brook, which passes out of 
the field at the south-west comer, and the second those 
which feed Hester's Brook, which flows out at the south- 
eastern corner of the field. The first of these, which flows 
into Norlup Brook, are Boronia, New Zealand, Ihimpling, 
Gibney's and Spring Gullies, Cowan's and Moulton's 
Brooks (Battler's GuUy), whilst into Hester's Brook flow 
Salt Water Gully, with its branches Scandinavian Gully, 
Floyd's Gully and Keil|y's Flat, also the Bunbury Gully, 
with i!ts branch the Westralia Gully. There are alsoi a 
number of gullies which rise upon the north and north- 
eastern side of the Railway line, but since these are not 
stanniferous a description of them will be omdtted. 

Boronia Gully is the most northerly branch of Norilup 
Brook, and dtains all the northern portion oi the field 
south of the Main Road, but, with the exception of one 
sandy patch at the junction of two of its branches, it has 
not proved so far to be tin-bearing. 

BORONIA, M.L. 361 (20 acres).— This lease is situated 
at a considerable distance from any other mane, except 
Claim 727 which adjoins it. It lies al)Out 1% miles north> 
west of Loc. 289. Its output has been :— 



To end of 1905 ... 5.05 tons ... 


£406 


1906 ... 6.37 „ ... 


638 


1907 ... 5.45 „ ... 


514 



Total ..16.87 tons £1,558 
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DUMPLING GULLY AND ITS TRIBUTARIES. 

Dumpliag Gully, with which may be included its main 
tributary, New Zealand Gully, rises at a point to the 
north-eastward of the town at an elevation of 980 feet 
aftyove the sea level, and alter a westerly course of about 
m couple of miles it trends gradually to the southward, 
when it isi joined by Spring Gully and its tributaries, 
after which the watercourse is then kno^vn as Norilup 
Brook. 

At its head Duonipling Gully spreads out into sandy 
fiats or swamps of considerable extent, and receives 
several tributaries from the north. After crossing the 
main road these flow over crystalline rocks in a narrow 
valley, the sides of which are formed by tlie extensive de- 
posit of ferruginous eongloimerate. 

* '* About three chains west of the Railway Station 
are a series of tin workings on the eastern face of a gentle 
slope, which dips gradually in the direction of Dumpling 
Gully. The section shows aibout two or three ieet of con- 
glomerate passing almost insensibly into sand, which in 
its turn; gradually gives place to granite. The granite 
sand yielded good prospects of very angular tin (1281), 
which must have had a local origin. 

**' About} three chains to the south of this is a vertical 
shaft, 16 feet in depth, showing the following section :~ 
Goti'glomerate firve feet, passing insensibly into sand 
(wash ?) of five feet in thickness, succeeded by a clay, into 
which the sand gradually passes, without any well-defined 
line of demarcation. A fair prospect of somewhat angular 
tin was obtained from the sand (wash ?). 

"On what was originally M.L. 82/519 two vertical 
shalts, 10 feet in depth, expose aboait five ieet of conglo- 
merate, which passes gradually into a coarse micaceous 
rock which carries sharp angular tin. 

*'* About ten chains due south of the lastt-named locality 
three vertical shafts of unknown depth bottomed! on ce- 
ment, beneath which was eight ieet of sand (decomposed 
granite) carrying very ragged tin." 

At the head of the New Zealand Gully is the old Olym- 
pia, M.L. 48, which was worked in the years 1899 and 1900 
when it yielded 1.20 tons of black tin valued at £101. It 



•A. Oibb IfaitlAnd, Gort. Geologist Annual Report 0«ol. Burr. Dept., 1899. 
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had been worked previously, but since no official record 
of production was kept until 1899 it is impossible to esti- 
mate what this area yielded, whilst since 1900 it has been 
held as claims of which no notice can be taken here on 
account of the labour involved. 

Lower down the gully is the lease which gives its natne 
to it, this has since been held under various registered 
names. Output :•— 

1899 New Zealand, M.L. 17 ... .80 tons C50 

1901 Caledonia Co., M.L. 156 2.26 „ 127 

1902 Do. do 10.00 ,, 568 

1903 (Ivy) Lady Esther, Leases 

M.L. (330) .331 7.00 „ .5.32 

1905 Do. do. ... 3.00 ,, 212 

(Returns now included in the Greenbushes Development 
Comipany, Ltd.) 

Thet^ Ibllo-wing! leases are situated in Dumpling Gully :— 

HORAN'i^ M.L. 35 (12 acre s)^ and M.L. 1^9 (20 acres), 
HORAN'S No. 1: NORTH (15 acres).— These are now 
held by the Greenbushes Development Company, together 
with a large number of other leases. They were previous- 
ly owned by the Westralian Stanneries, and still earlieil 
were independently held. Previous to 1905, M.L. 35 pro- 
duced 188,35 tons of dressed ore, valued at £11,605. 

W.A. Mt. BISC^HOFF M.L. 218 (20 acres).— This lies im- 
mediately south of the North Greenbushes township. Spe- 
cimens of ore (688, 689) from this lease consist of a hard 
ferruginous conglomerate carrying a considerable amount 
of fine and coarse sub-angular tinstone. A third si)ecimcn 
(690) appears to be a much weathered granitic rock car- 
Tyin^ a little coarse angular tin ore. 

Previous to 1905 this lease yielded 5.38 tons of black 
tin, valued at €342. Since that -date it has been held by 
the Westralian Stanneries nnd the Greenbushea Develop- 
ment Company, and the returns lumped with those from 
other leases. (See below.) 

GLASGOW M.L. 376 (20 acres), lies a little north of 
Greenbushes township, and covers part of the ground held 



, "I 
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previously as M.L/s 75 and 112. A lode said to be 5ft. 
widje has been sunk on to a little depth. Of two speci- 
mens of lode stuff presented by harden Geary to the Mu- 
seum in 1905, one (6517) from) near the surface, is a peg- 
matite composed mainly of albite with tourmaline, quartz, 
muscovite, garnet, and a considera'ble percentage of tin 
ore ; the other (6618) from a depth of 30 feet is a quartz- 
toumvatine rock with but little tin. Some very angular 
OT9 (2019) colkcted in 1900 assayed 66.3 per cent, metal- 
lic tin. This lease has been reported to yield up to the 
end of October, 1906, when it became part of the Green- 
bushes Development Company's property, 1.54 tons of tin- 
stone, valued at £150. Of this, 1.39 tons were obtained 
from 206 tons of lode stuff. 

THE GREENBUSHES OEVELOPMENT CO., LTD.-This 
company has now secured a large area in this 
locality, which includes most of the previously inentioned 
aaid several others. 

It is being worked by a hydraulic drtdge, the whole 
surface down to the bed rock being washed down by 
means of water played upon it from a nozzle, whilst the 
material thus disintegrated is elevated to the sluice boxes 
which are placed upon the top of the dredge, by means of 
suction exercised by centrifugal xy"*ups ; the hopperiaigs 
and cement masses being carted to the battery, where 
they are crushed in Krupp Ball mills, the tin being saved 
upon concentrating tables. 

The maim valley consists of a large alluvial flat, kxut a 
few 'feet beneath the surface a solid bed of ferruginous 
cement (laterite) is encountered, which rests directly upon 
a kaolin wash somje 3 or 4 feet in thickness. 

Some of the richest portions of this wash were worked 
in the earliest days of the field by means of ojjencuts, the 
water being drained from the excavation by long deep 
channels, whilst the soil and cement were stripped and the 
wash filled' into drays and carted to piiddlers. Later on, 
when the large leases were abandoned, it was taken up 
as a number of small holdings, when the wash was mostly 
luined, but, owing to the creepy nature of the bottom, 
this was not only unsatisfactory but dangerous. 

More recently the majority of these leases were se- 
cured by the W.A. Stanneries Ltd., an English company, 
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who cotvtinued work upon the primitive lines adopted 
generally upon this field-, but in spite of this they won a 
considerable quantity of ore. It then passed into the 
hands of the present company, who eq^pped it with a 
Pontoon dredge, a Krupp mill and tables, whilst a water 
supply was obtained by pumping from the Blackwood 
River, some five miles distant. 

It is quite impossible to estimate the qiuantity of tin 
won from this gully, but it may be q.uite safely assum^ed 
that it exceeded 1,200 tons which at £70 per ton would' bo 
worth about £84,000. 

This area, although continuously worked ever since tbe 
discovery cl the field, is by no means exhausted, owing 
to the fact that during the time it was held under small 
holdings the value of tin was so low that only the very 
richest portions of the wash paid to work by the primi- 
ti\ e methods employed ; added to this so much was lost 
on account of the treacherous nature of the ground. 

The present method of hydraulic sluicing by the face 
makes a clean sweep of everything, the profits being 
made out of tnose rich patches either missed or lost by 
the original holders, whilst the lower value ground pre- 
viously unworked is also payable when treated upon tins 
large scale. 

The tin in the deposit worked upon this area appears 
to have originattxJ from the disintegration and denuda- 
tion of stockworks, portions of which have been worked 
at a point near the Railway Station, 'lliese, owing* to 
their highly weathered character, were supposed to be al- 
luvial deiK)sits, but a careful examiniation reveals the 
fact that within the kaolin mass small veins or strings of 
quartz fragniients can be traced intersecting it in a more 
or less vertical direction. 

In this class of formiation the tin occurs in a highly 
crystalline form of a brilliant black, amongst which some 
most perfect octajiedrons ha\^ been met with, whilst the 
tin from the true wash, although coarse and similar m 
character, is water worn. 

As before stated, it is impossible to comtpute the total 
quantity of tin raised from this area prior to the year 
1S99, when the statistical register was first started of the 
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production of the baser metals, whilst since that date 
only the production . of the leases can be readily ol^ained, 
but even this demonstrates conclusively the richness of 
this tract of country. 

Production of various leases 424.19 to©s £23,711 

W.A. Stanneries Ltd. 109.33 „ 8,171 

Greenbiishes Development Co., Ltd. ... 150.37 ,, 13,6&7 



Total 683.89 tons £45,649 



LITTLE WONDER M.L. 470 (8 acres approx.).— Includes 
old aBuvial claims 760 and 767, and is held by the Nipkel- 
Kramer Tin Mining Co., Ltd. TliiS comipany holds also 
M.L. 471 and. has already , erected a considerable amount 
of crushing and concentrating machinery. The stanniler- 
ous material on M.L. 470 consists of wash and hard iron- 
stone conglonverate. The output during 1906 was 8.36 tons 
of concentrates, valued at £900, whilst in 1907 it was 1.60 
tons of ore valued at £95. 

NORTH JUNCTION M.L. 394 (154) (20 acres). -Near the 
westerly comer of this, under 5ft. of laterite, two shafts 
exposed a coarse micaceous granite carrying tin. During 
1906, this lease reported 0.05 tons of stream tin and 0.10 
tons of lode tin, of a total value of £17, and previously 
.45 tons for £2S, making a total of .55 tons worth £45. 

GLADSTONE M.L. 337 (5 acres), is held in conjunction 
with Claim, 706 (2 acres). It includes part of old M.L. 7fi, 
and adjoins the township on the north side. Output .— 

To end! of 1005 ... 24.13 tons £1,912 
1906 ... 8.0S „ 821 



Total 3^.21 tons £2,733 



CENTRAL M.L. 296 (39;^ acres), is situated upqn the 
Main Roa-d at the northern boundary of the township, it 
has worked during the years 1905, 1906 and 1907, yielding 
100.16 tons, worth £9,728. 
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The whole <A the Dmnplmg* Gully area is situated at 
the extreme north end of the main stanniferous beH, the 
bed rock is in many places simply riddled by small tin- 
bearing veins, qiian titles of which have been removed 
bodily when. in a weathered state and treated as aUiiviiun>4 
The tin is of a brilliant black in most perfect octahedral 
crystals, assorted with small quantities of tourmaline and 
contained in a kax>linised granite showing a little mdca in 
places ; so far, however, no veins of sufficient value and 
size have been discovered to be profitably worked into 
the solid country. 

OLD SPORT M.L. 400 (6 acres) adjoins the south-west 
comer of Recreatfion Reserve 2687. The output duringi 
1906-7 was 1.50 tons of lode tin, valued at £150. En his 
original report on Greenbushes, the Government Geologist 
describes this locality as a sandy flat flanked hj laterite 
rises, stanniferous granite much weathered being encoun- 
tered at a depth of about 12ft. 

From this point downward Dumpling Gidly has so far 
proved to be barren in tin, which also lends colour to 
the sujggestion that the portion first mentioned is all 
part of an old watercourse, the existing stream having' in 
no instance come in contact with the stanniferous rocks, 
but simply flowed over the valueless upper bed of the old 
rich lead. 

* *'To the west of tirie main road, from Bridgetown to 
Donnyforook, & fairly, well marked gully, heading in Loca- 
tion 290, enters Dumpling Gully from the south. Adjoin- 
ing the northern boundfi^ of this location, a series of 
shallotw workings, only about 12 feet in depth, have bot- 
tomed OB mjicaoeouB granite, traversed hy thin quartz 
veins. At the bottom o^ the excavations, the rock is \ ery 
friable, owing to decompoeition, though it has lost 
neither its individuality nor its geological identity , this 
nuvterial gradually passes upward into sand, which finally 

fives place to soil forming the surface of the ground, 
his decomposed granite yields in places fairly coarse sub- 
angular tin, and titfinic iron. So iar as operations have 
at present been carried, the tin ore soems to be concen- 
trated at the bottom of that portion of the deposit which 
has undergone moat decomposition. On either side oi the 
sandy flat which forms the watercourse, conglomerate of 
the usual type prevails, and in some cases it covers the 
wash (?) last mentioned. This conglomerate is in some 
cases stanniferous, which is only what would be expected, 
seeing that the formation beneath it is tin-bearing.*' 

• A. OIbb Maitland, Gon. Geologist. Annaal Report Geol. Snrr. Dept. 18H. 



45 

LOOS. 289, 290 (once Bishop Gibncjr's mine) occupies 
granitic and alluvial ground at the heads of two tribu- 
taries ol Dumpling Gully. This property has been a most 
oomsistent producer from the earliest days of thq. field, la 
1890 the most extensive workings on ' this property, and 
those from which the most tin was raised, were situated 
atibut the middle of the area on the south side of a 
swamp, where close to an ironstone ridge a gravelly wash 
carried ab^out %tb. of tin to the dish.' Further into the 
swaxap there was about 6ft. of sand, which carried about 
loz. of fine tin to the dish. Farther to the westward, in 
a little gluMy, a gutter about 15ft. wide was worked by a 
series of 'shafts and drives. In the sinking there was from 
5ft. to 6ft. of gravel cemented above the wash, which was 
here from 1ft. to 1ft. 6in. in thickness, often carrying 
pieces of ferruginous sandstone very rich in tin, the whole 
wash yielding close up to lib. to the dish. The rocV 
underl3dnjg this ground is a coarse granite. 

The total output credited to these two blocks by the 
Statist to tlie Mines Department is :-- 

To end of 1905 ... 111.S6 tons £9,155 

1906 ... 108.75 „ 11,110 

1907 ... 55.08 „ 5,624 



Total 275.69 tottis £26,859 



This is no doubt considerably short of the real total 
owing to the fact that the statistics have only been kept 
in detail for a few years past. 

* "An importcuit tributary (Gibney's Gully) rising in 
Location 289, enters Dumpling Gully about a mile and a 
quarter below Reserve 2687. The swampy flat at the head 
of the gfully has yielded fair quantities of surface tin, de- 
rived no doiubt from the underlying granite, which is ex- 
posed in- the shallow shafts at the south-east corner of 
Location 289. About five chains west of the western boun- 
dary of Location 289, and near the south-east comer, a 
vertical shaft has been sunk to a depth of 20 feet, throutHi 
cranite of the prevailing: type, but, so fax as I am aware, 
no tin was obtained. Eisfht chains west from this a ver\' 
shallow shaft has been sunk, throuerh the concrlotnerate to 
the 'Tranite. 

••Down Gilmey's Gully, the width of the alluvium in 
the valley is not very great, but forms a narrow strip on 
cither side of the watercourse. 



♦ A. Qibb Maltland, Govt. Geologist. Annual Report Geol. Surv. Dept.,-1899. 
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*'At the junciioki of the gully with the ihain water- 
course, BumpliDg Gully, the coiliilry rock has diangbd 
and the granite ie sucbeeded by vertical sdltistose rocks, 
^icli trend north-east and south-west. The schists are in- 
tersected by a dyke of gametiferous pegmatite (1243). 

• 

"About 18 chains further down Dumpling Gully schis. 
tose rocks are exposed on both bank« of the stream, they 
are inclined at. a hi^h an^ple to the west and trend gener- 
ally north and so«th.'* 

SPRING GULLY AND ITS TRIBUTAKlES. 

**'*I1ie head waters of Spring GUlly take their rise si 
an altitude of About OftO ^^nt mKova e^a 1*»vftl and with 
the exception of three branches, two of which rifie to the 
south xd Bishop Gibney's Freeholds, and the other to the 
north of the Three C.*s Leases, flows ^nerally to the 
Westward, with a fall of a^out 2d0 feet to the mile. 

*'A great deal ai work has been acootnplished in 
Spring Gully, and more espeoiially on the tributaries 
enterinpT it from the north. 

"An important branch, named Mulligan's Gully, takes 
its rise at the south-east comer of Location 289, aud tra- 
vfersea granitic rocks and their debris for the whole of its 
length. Just on the north side of the gully, and adjoin- 
ing the north-west corner of an old lease (Peg 82/264), a 
good deal of surface work has been carried oiit upon a 
decomposed granite. In places this . granite is covered 
with a shsallow coating of what may be called rain wash, 
formed by the disintegration of the underlying granite. 
This zone of decomiposition is in places phenormenaJly rich 
in tin, and has been extensively worked in MulHgan^s 
Gully, but the official fiipfures, however, do not disclose 
the cfuantity of black tin raised from this gully. 

'•^Close to the western boundary of an old abandoned 
lease (82/298), just below the outoroip of the ferruginous 
conglomerate^ and on the eastern side of Mulligan*s Gully, 
four shallow shafts have been put down, to depths vary- 
ing from 8 to 30 feet, through a typical granite decom- 
posing in the direction of kaolin. There is no record, 
however, of tin having been found in any quantity in these 
fhafts. 

"A good deal of surface work has been done in previ- 
ous years on the ground traversed by Mulligan's Gully, 
and a fair quantity of tin seems to have been obtained. 
The tin-bearing granite, underlying the shallow surface de- 
posits, is exposed in several <A the old head races. 



• A. Gibb MAttland, Govt. GeologiJit, Minoal Report &Ml. Sort. Dept. 1«». 
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«*At the kead of the golly is an old lease (82/24n} 
A vertical sfaaift on Captain May's ground, 16 feet in 
■depth, shows a *tin floor' dipping at a low angle to the 
north-east. This floor had been loUowed, at the date of 
my visit, to the rise for a distance of aibbut 30 feet to 
the south-east. The tin, wbiich is associated with tounna- 
line, quartz, and a little mica, is confined to a zone of 
■about one foot thick, met with at the bet total of the 
shaft. The tin-becuring matrix is a decomposed granite. 

^'A great many old workings are situated on the 
ground lying between Mulligan's Gully and the main head 
of spring Guliy, bat by f&r the larger majority were in- 
accessible, but It ^ew morlern prospecting shafts ene^led me 
to ascertain soinetfaing of the nature of the deposits in 
ihe vicinity. The surface of the jrround is covered with 
the ferruginous congflomerate which itself carries (as is 
only to be expected from its mode of origin) a certain 
quantity of tin, which, however, is not evenly distributed 
throngtout, but seems to be concentrated in certai* iso- 
lated patches. 

•*A shaft (Keleher's), 20 feet in vertical deptlh, was 
beine sunk on an old lease (82/283) alongside the northern 
borarlary of 82/237. The first five feet of sinking was 
tliroiTgh conglomerate, an<J thence through a decomposed 
granite, which at the liottom of the Fbaft was found to 
be traversed with small cfuartz veins. 

"About two chains to the south of this a similar sec- 
tion is exposed in Levels shaft, which had attained a 
depth of 17 feet. 

• 

'*Two and a half diains further south are two shafts 
on Sugar's ground. The northernmost shaft was about 16 
feet in depth, and exposed little else than rain wash, 
which yielded very good prospects ol tin. The southern- 
most shaft has been oarj-ied down to a vertical depth of 
13 feet through rain wash and decomposed granite. Thin 
seams of tin occurred just where the granite appeared to 
be least decomposed. 

"A shaft was being put down by Captain Keheler to 
the west of these last mentioned, on an old lease (82/256) 
with the object of intersecting one of those 'tin floors' 
which previous observations have shown to occur in the 
granite of this neighbourhood. The shaft had been car- 
ried down to a depth of 20 feet vertically below the sur- 
face, through a friable decomposed granitic rock. The 
*wash' consists of subangnilar fragments of the constitu- 
ents of the granite, and fragments of tourmaline crystals. 

"In addition to the above a g'Ood deal of tin is being 
derived from a deposit fbrmed in tke existiT^ valley of 
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. {, Spring Gully. The deposit consists ol two distinct pcM:- 
tioOs : — 

(a) Alt upper or '*free dirt," i.e., loose gravel ; and 

(b) A lower stiff ^'clayey airt," containing irre- 

gular bfltfids of detrital tin. 



ii' 



'The free dirt, which varied from one to three feet in 
thickness axKl about 18 to 20 yards in width, proved ex- 
ceptionally rich in tin. Apparently the previous holders of 
the ground never touched the lower wash. 



''This portion of Spring Gully has proved exceptionally 
rich, and no small portion of the stream tin has been de- 
lived from the denudation of the tin-bearing granite oc- 
cuiTing inj Location 289, and the ground to the south. 
From the fact that Spring Gully, just at the junction of 
MuUigcm's Gully, traiverses the southern conti^matiom of 
this g-ranitic belt, and has cut down into it to some con- 
siderable depth, it is not at all unreasonable to expect 
that a system of judicious prospecting would lead to the 
discovery of tin veins or lodes in the granite itself. The 
physical character of some of the tin shows that it can 
only liave been realised from the parent rock, in close 
proximity to where it is at present found." 

From this gully a very considerable quantity of tin 
ore has been taken, probably as much as a quarter of the 
total prodaiction of the field, but since there are absolute^ 
ly no means available for accurately ascertaining the 
quantity won from this locality, prior to 1899, whilst 
since that date until quite recently most of the stanni- 
ferous ground has been held as registered claims, the 
compilation of statistics with regard to the output from 
this area wcwld be next to impossible. 

Althoiig^h extensive patches of very rich alluvial 
ground have been worked the primary deposits, whether 
lodes or stockworks, from which the tin has been derived, 
have not up to the present been discovered. 

The staimiferoais deposits of this valle}- are af two or- 
ders ; 1st, those of the older stream beds whidi at the 
present time are met with at a higher elevation than the 
recent alluvium, and are characterised by their cemented 
nature, whilst the 2nd, which are only met with in the 
existing gullies, appear to be derived directly from the 
denudation of the former, since it is only at and below 
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those points where the older water channels appear to 
have crossed the existing valleys that patches of con- 
siderable enrichment occur. 

The tin has a distinctly water-worn character, that in 
the modem stream bed being as a rule in finer grains 
than that in the older cemented wash, but it is all of a 
high gra^e. 

Like DumjpHng Gully, this area has passed through 
all the various stages, from large holdings in the early 
days of the field to smaU holdings later on, but eventu- 
ally when these became non-payable upon this scale, they 
were again absorbed in large leases upon >vhich the wash 
is being worked upon a larger scale, good, bad, and in- 
difierent passing through the boxes, ajnd in consequence 
little of value will be left when the dredges have passed 
over the ground. 

Besides the rich deposits before mentioned a very con- 
siderable extent of low grade sand appears to extend 
from the south side of this gully, which is called Paper 
Bark Swamp, this it was intended to sluice a short time 
ago, but, owing to the sudden fall in the market value of 
tin, operations were suspended- 

There are apparently two old stream beds which cross 
this valley, both of which have been worked and proved 
to bejrich upon its northern bank, but so far they have 
not been prospected to the southward, owing to the large 
volume of water encountered in sinking and the lack of 
pumping appliances to cope with it ; now, however, as 
there is a very large quantity of this class of plant upon 
the field they could easily be tested. 

Mt. PLEASANT M.L. 471 (40% acres approx.).— Includes 
old M.L. 244 and Claim 652. Held by the Nickel Kramer 
Tin Mining Co., Ltd. The tin-bearing material consists of 
a wash and an ironstone cong*lomerate re{iuiring crushing. 
It has been worked on a small scale fur many years by 
opencuts, and by means of 40 or 50 shafts, which reached 
bottom at from. 15ft. to 30ft. The rveorded output from 
this ground is :— 



To end of 1905, M.L. 


244 .. 


. 'Mj. 15 tons 


... £2,91)5 


1906, M.L. 


244 .. 


7.85 ,, 


bOl 


1906, CI. 


652 .. 


1.55 ,, 


155 


1907, M.L. 


244 .. 


9 <)o 


266 



Total 48.77 ,, ... £4,217 
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CLAIMS 608 (22 acres) and 700 (32% acres).— These lie 
immediately below M.L. 471, occtipjdng the head of the 
m<ain chautiel of Spring Gully. Outputs :— 

1906.^1.608 21-90toiu ... £2,063 

Gl. 700 58*35 „ ... 5,928 

CLAIM 318 (28 acres approx.),, known as the old Springs 
Gully, or Sinclair's Claim.— This is one of the oldest and 
most productive alluvial claims on the field. It occupies 
a narrow strip of the main gully for a length of % mile. 
The deposit in this claim consists of two distinct por- 
tions, an upper or *'free dirt," and a lower, or *'st]jS 
clayey dirt." The former was loose and gravelly, being 
composed of line and coarse quartz (694, 695) of a some- 
what violet ti«ige, and granular structure very typical of 
Greenbushes. It was from one to three feet thick, about 
18 to 20 yards wide, and proved exceptibnaUy rich in tin. 
The latter consisted largely of a stiff white clay (1633) 
containing irregular bands of fine cassiterite associated 
with garnet, zircon, tourmaline, and gahnite (zinc spinel) 
in irregular grains and well-tformed crystals of all shades 
of green (697). Occasional small pieces of metallic tin are 
found in the wash. These have probably been reduced 
from surface ore duriJng bush fires. In 1890 the wash car- 
ried about Itb. of rin in the dish, whilst in some places in 
the head of the gully very rich pockets of wash were met 
with from 6ft. to ICtft. in depth. Up to that dJate about 
50 tons of tin had been sent away, and about as much 
more was expected from the dirt already raised, which 
would be washed out in the following winter. It was a 
wonderfully rich claim, and about the easiest to work on 
the whole field. This area is now being worked by a 
dredge, and is owned by Mr. Frank Moss. Mr. A. Gibb 
Maitland considers that a large proportion of the stream 
tin in this claim was derived from the tin-bearing» granite 
a'bout the head of Mulligan's Gully, this is quite possible, 
the tin being carried to Spring Gully by the deep lead 
which crossed it. 

Of the actual output of this claim no complete record 
has been kept ; the following figures appear to be the only 
ones available :— 
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Pipevious 


to 1899 




40.00 tans 


• •• 


£1,600 


1899 


• ■ ■ 






2L76 „ 


* • • 


%065 


1900 


• • • 






No returns 


available. 


1901 


• • ■ 






7.85 tons 


• ■ ■ 


£386 


1902 


• «• 






5.45 „ 


• • • 


368 


1903 


• •• 






14,.82 „ 


• • ■ 


1,041 


1904 


• f • 






17.80 „ 


• ■ • 


1,277 


1906 


• •• 






30.96 „ 


• ■• 


2,736 


1906 


• •• 






28.36 „ 


• • ■ 


2.618 



Total 161.97 tons ... £11,991 



CLAIM 758 (6 acres approx.) is situated in Mulligan's 
Gully. Output— 1906, 0.40 tons, £43. 

STAN'HOPE M.L. 387 (10 acres).~On lower end of south 
branch of Spring Gully, includes part of old M.L. 87, Sin- 
clair's. Output— 1906, 6.53 tons, £704. 

M.L. 450, etc., now held by the Stanhope United Leases 
Spring Gkilly Dredge, embraces rmost of the groumd origin- 
ally held by Sinclair. This company, by the means of a 
dredging plant, have during the last year obtained 10.72 
tons of tin ore* from this creek bed, which was valued at 
£828, which brings the total up to over £27,000 worth of 
Jin from this grouild since 1899. 

CLAIM 684 (4 acres approx.) is on the north end of 
Paper Bark Swamp. 

In addition' to the leases and claims mentioned above, 
the whole of the lower part ol Spring Gully and the val- 
ley of Norilup Brook is held under lease or claim. From 
the latter the Norilup Tin Mining and Dredging Co., Ltd., 
obtained 2.13 tons of tin ore in 1908, valued at £151. 

The oH HOMEWARD TiOUND and KEDRUTHE leases 
ivthicli were situated upon the northern bank of Spring 
(JuUy close to the old Spring Gully claim, are recoMed to 
hove 3rield-ed 26.92 tolns of tin from cement wash, which 
realised £1,899. 

BUNBURY GITLLY AND ITS TRIBUTARIES. 

The Bunbury Gully rises at an elevation of 990 feet 
above the sea level upon the main Bridgetown Road at a 
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distance of about 50 chains south-west from the town. It 
Hows in a south-south-east direction, falling at the rate 
of about 200 feet to the mile. It was called the BunSbury 
Gully, and the south end of ttie field the Bunbury End, 
not because it was the end nearest to the town of that 
name, but owing to the fact that the original tin dis- 
cotvery made by Mr. S tin ton is located here, which was 
first worked by the. Bunbury Syndicate. 

It has two main branches, which flow inito it from the 
western side, the northernmost of which is called EllSott's 
Gully, and the southern the Westralia Gully. 

Within this valley tin ore has been obtained from 
lodes, from deep leads, and from more or less shallow 
alluvium. The stream ore here is not so pure as in the 
valleys previously described, lodes and leads carrying 
tantalite and stibiotantalite having been located at the 
head of this valley, and these minerals contaminate all 
the dressed tin to a greater or less extent. Near the 
head of the valley a little water-worn gold has frequently 
)>een encountered in the tin concentrates. 



* (t 



'It is flanked on either side by the ironstone con- 
glomerate, and where not concealed by alluvial deposits, 
the granitic rocks mcike their appearance beneath it. 

'^'The country will be best described by taking the sec- 
tions exposed in the \iariou8 dadms in geographical order 
from north to south. 

"On the sumsnit of the saddle which divides the waters 
of Bunibury Gully from those falling into Salt Water 
Creek, two shafts' haa been put down on Messrs. Brook 
& Barrat's claim. The depth of the shafts was a!bout 10 
feet ; the section in the shafts show first about two feet of 
ironstone conglomerate, succeeded by a cement composed 
of rounded and subangular pebbles, quartz, tourmaline, 
and other decoonposed products of a granitic rock. The 
tement rests on a fairly defined clayey floor. The com- 
]X)nent pebbles of the cement do not possess those c^itarac' 
ters which point to their havings ]3een mechanically rounded 
by water ; the deposit would seem to be tedus or cliff 
debris. The cement is tin-bearingf, the ore being probably 
derii\ed from the disintegration of the tin-bearing granite 
in the vicinity. 

"At the actual head of Bunbury Gully, two other ver- 
tical shafts have bleen sunk to a depth of II feet vertically 
l)<»low the surface, on what is knowTi as McDonald's claim. 



• A. OIbb Maltland, Gort. Qoologlst, AJinaal Ueport Ocol.Sarrej Dept., 18M. 
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Both shafts penetrated a variable thickness of ferruginous 
conglomerate, which forms a superficial covering to^ the 
ground. The so-called wash is nothing but decomposed 
granite which yielded fair prospects of tin. 

**The ground known as 6iblet*s lies just near the head 
of Bunibury Gully. The section in the main shaft shows 
about six feet of the ubiouitous conglomerate beneath 
which a decomposing granitic rock continues to the bot- 
tom of the shaft. At a depth of 14 feet from the surface 
is abantl of rubble, containing partially rounded boulders 
and pebbles of tourmaline and r^uartz. This rubble or 
wash, which contains tin disseminated through it, rests, 
without any very distinct bounrtlary, upon a clayey bot- 
tovn, evidently granite decomposing in situ, 

*'Oold has been found associated with the tin, both by 
the previous and present holtlers of the eround. 

** Several old workinprg exist upon the ground, but, 
owifog to their inaccessibility, very little information in 
ccHinect^on with them ib available. An old shaft lying 
about 13 feet to the east of what is known as Selbome's 
old shaift, shows that the wash is only about three or 
four feet from the surface. The section in this and Gib- 
let's shaft shows that the 'wash' is not a wash within the 
usual aooeptation oi the term, ^ut would be best described 
by the term 'rain wash' rather than genuine alluvium. 
llie deposit owes its preservation to being covered with 
a later formation. 

'•Adjoining the north-east comer of Reserve 1381, a 
shaft has been put down to a depth of about 12 feet. The 
sinking exposed four feet of modem alluvium, and the 
remainder a kaoflinic rock with white mica and tourma- 
line ; the rock is evidently a decomposing granite. A few 
yard's to the west, on the lower slopes of the valley, a 
nine-feet shaft encloses an ironstone rubble of about four 
feet in thickness, resting iipon decomposing granite." 

**HAMEL and SMITH'S CLAIM.-Some distance 
lower down Bunbtfry Gully, and on the southern wall of 
the valley, a series of shafts have been put down to vary- 
ing depths. Tbese shafts disclose the undergroimd struc- 
ture of the country. Two vertical shafts of about 30 feet 
in diepth are connected, underground. 

"In the workin^gis a well-marked 'tin floor' underlies a 
comparatively low angle to the west. The material form- 
ing the 'floor,' locally spoken of as 'wafih,' is a*)OUt 2ft. 
6in. m thickness, and^ consists of mica, quartz, a little 
tourmaline and tin. The deposit in all probability repre- 
sents the decomposed portion of one of those tin-bearing 
veins by which the granite is reticulated. The most 
southerly shaft on the claim, at a slightly lower altitude, 
has a depth of aflbbnit 20 feet, end the 'wash' only one 
foot in thickness. 
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"Some little distance to tb» south seven other 8hiiit» 
have' worke<f a similar deposit. 

"On KRAMMER'S CLAIM a vertical shaft, 34 feet in 
depth, intersected a docomposed 'tin floor' of from three 
tol four feet in tbickne&s. This floor has a '^adual dip to 
the south-west. The depoisit (*\vash') is very rich in tin, 
the ore being often rounded or subangular (1823). In 
that portion of the property which lies close to the bank 
of the gully» very sharp, bright, angular tin (1284) occurs 
at a very short distance below the surface. The ore miist 
have been released from its i^arent source not far from 
where it is at present found,. 

**On the western bank of Bunburv' Gully, and opposite 
Bench Mark XXIII., is a water shaft some 30 or 40 feet in 
depth. Tb3 shaft was inaccessible to mc, but, judging from 
the maiterial tying at grass, the linking was through a 
very decomposed n^icaceous gjranite. 

* 'Further to the sowth-west, and on the western bank 
of the gwUy, three shallow shafts have been put down. 
The most northerly of the three shafts, about 10 feet in 
vertical aepth, showed a few feet of cement rubble, parti- 
ally consolidated, succeeded by about three feet of 'wash* 
containing a high percentage of tourmaline. The most 
westerly! of the group was about 20 f^t in depth, and 
passed through no wash, bnt merely pierced a clayey de- 
composition product ol a granite. 

"On thiB eastern side of the main road to Bridgetown, 
on what was originaily M.L. 82/76, a shaft has been put 
down to a shallow^ <iftpth upon a tourmaline dyke, which 
was met with benieath the conglomerate at a depth of 
aibout five feet below the surface. The overlying conglo- 
merate contains detrital' tourmaline, which led to the dis- 
covery of the dylv?. As exposed in the workings, the 
width of tihe dyke is about 2 feet 6 inches. The strike of 
the dyke is generally north- west, with an underlie to the 
south-west at angle of about 70 degrees. The tourmcUine 
is enclosed in a ferruginous clayey matrix, which contains 
occasional patches of quartzoee material. Evidently the 
dyke will pro^e to be one of the felsitic family. The dyke 
ydeldea a smiall qu«axtity of very angular tin associated 
with large quantities of titanium. An assay of a sample 
(1376) yielded in the official laboratory 1.97 parts per 
hundred of metallic tin. The tourmaline carries a small 
proportion of tin. The dyke is Vnown as the Amanda 
Lode. i 



1(1 



'What is apparently a parallel lode is exposed some 
little distance to the Morth, on what was known as PA. 
RICH & ARMSTRONG'S CLAIM, beneath a cover of 
about three feet of cement. 
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•*A bore was put down 'to; a depth of 59 feet in the 
alluvial flat, on the tfinke of Bunbury Gully, to the east 
of the Amanda. No record appears to have been kept of 
the strata pierced^ except that a very hard rock was met 
with when operations ceased. From the general features 
of the district it is (juite evident that the alluvium can- 
not be very thick, but that the greater portion of the ma- 
terial lying- atio'V'e the hard rock is merely the decomposi- 
tion product of the rocks beneath. 8onie chains further 
down the gully another bore, known as * Webb's/ was car- 
ried down to a depth of 39 feet below the surface. It is 
stated that alluvial deposits of 17 feet in thickness rested 
directly upon a bottom of decomposed country. No iurthter 
particulars are available with reference to the bore." 

ENTERPRISE M.L. 369 (14% acres approx.) lies on the 
main road near the head of the g^iUy. It includes a small 
portion of old M.L. 140, Acme. In December, 1905, Mr. W. 
I>. Campbell reported on this lease, which is chiefly in- 
teresting as being a producer of tantalite as well as tin 
ore, as follows :— 

* **The principal one is M.L. 369, the Enterprise held by 
Messrs. Jones, Grey, and Marsh, and is on the main road 
about three quarters of a mile south of the post office. An 
open-cut about 12 feet deep has been made on the west 
fide of the road ; tte upper seven feet shows a wash of 
tin and tantalite (6507, 6508, 6509) ; below this is 
kaolinised gneiss containing a micaceous lode formation, 
18 inches wide (6506), slightly greeni.«^h in tiait, "but in 
places slightly ferruginous, carrying particles of tantalite 
and tourmaline from coarse dust to chunks, one inch im 
diameter. A drive has been put on the lode 30 feet. The 
iode is seen for 18 feet when it tapers out, but the mica- . 
''eous formation continues a«nd appears to be making again 
at the end of the drive. The strike of the lode is 323 de- 
grees and the underlay 22 degrees to the ac»uth-west. A 
Rhaft, about seven feet deep, has been commenced a few 
yards further south to reach this lode further on tlie under-, 
lay. A pothole one and a half chains north-west orf the 
ktet spot shows a somewhat similar wash (6508). Sam- 
ple (6509) is the washed ore, ready for the market. This 
lease yielded 3.67 tons, worth .C284." 

•• "On what is known as MoNRSvS'S CLAIM, near the 
head of Bunbiury Gully, a shaft has been put down to a 
depth of 28 feet, and worl«i has been carried out upon the 
residuary gravels, of apparently somewhat low grade. A 
sample of the dressed ore (2508) presented to me by the 
owners, assayed 53.6 per cent, of metallic tin. A sample 
of the dressed ore from the adjoining claim, held tly 
Messrs. Smdth and Jone.s, yielded a veiy low return of 
metallic tin, viz., 41.7 per cent. (2513 j. Xo. observations 



* W. D. rf«mpbell, Aoistant Geologist, A.nDU«l B«port, Qeol. Surv. Dept. IMS- 
** ▲. Qlbb Maitiand, Gort. Gkologiit, Annual Beport, Qeol. Sunr. Dept. 1900' 
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baive yet been maidie as to the cause of this low assay 
value. It is, however, worthy of note that the ground in 
the immediate vicinity of the above mentioned properties 
has yielded relatively large quantities of the mineral tan- 
talite, a- niobate and tantalate of iron and manganese. It 
miay therefore be to the presence of this mineral that the 
low assay value cd the ore on the claima above mentiooied 
is due. Lower down in Elliot's Gully, on the groiund held 
by Messrs. Brayney and Brennan, the tin ore was found to 
be associated with tantalite, stibiotantalite, ilmenite, 
gaimets, and zircons.'^ 



From this ^lly has l>een won a very considerable pro- 
portion of the tin production of the field, but since it has 
been almost entirely held as claims it is almost impos- 
sible to arrive at even an approximate ef>timate of the 
quantity. 



Four classes of deposits have been worked, first the 
alluvium of the exis(t)in|g^ creeks, secondly that of the older 
stream' bed which occurs as a defined gutter upon the 
western baok, running practically parallel to the present 
gully, thirdly, lode shedding upon the bank between these 
two, and also a patch of gravd upon the eastern bank 
near the junction- of the Bunbury with Elliott's Gully, and) 
fourthly the tin-^bearing pegmatite dykes. 



Of the yield from the first class, as stated ajDOve, there 
is practically no record, and from the second only in the 
case of Nelson's old lease, which were held later on by 
Ijilworth and Kramer, and now as the King Tin Teases, 
are any returns available. 

Since the year 1S99, when first records were kept, thesd 
leases have vieldecl i)7..56 tons of black tin w^orth £7,462. 

• 

So far no payable lodes have been discovered upon the 
western side of this giilly, althoug'h small granite veins 
rich in tin have been encountered beneath the alluvium, 
upon the eastern side, hoiwerer, there are numerous veins, 
btit since these are as a rule verv erratic and of vSmall 
size, little work has been done upon them below the 
water level, whilst the portion of the weathered rock 
raised has been treated as alluvium. 



_/ 
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* «* HAPHAZARD M.L. 147.— Two shalto oouneeted by » 
crosscut at 50 feet from the surfaoe have been put do<wn 
upon what has been regturded as ^lode matter.' Shaft No. 
2, having been timbered to within a short distance of the 
bottom, prevents the sertion of rock, pierced being ex- 
amined. The foot of the shafts shows a decomposing tour- 
maline bearing gneiss, dipping west, and trending north 
30 degrees east. The tourmaline is often ot large size, 
and some very highly ferruginous ore is associated with 
it. From the foot of No. 2 shaft a crosscut 50 feet in 
length connects with No. 1 shaft. The first SO feet of the 
crosscut from No. 2 shaft has been carried through a de- 
composing granite rock, succeeded by about 20 feet of 
tourmaline gneiss dipping to the west. No *lode* has yet 
been discovered in the workings. In other portions of the 
property the residuary sands and gravels hav« been worked 
with fair results. Some ol the material assaying (in the 
official laboratory) low in tin, viz., 11 per cent., was found 
to be associated with quartz, garnets, limonite, magne- 
tite, tantalite, zircon, and ilmenite. This lease has yielded 
8.72 tons of ore, valued at £550." 

• "SALMON'S CLAIM 617.-This claim is situated on* 
Bunbury Gully^ to the eastward of the Yarana Lease. 
Two snaft.s have been put clown to reputed depths oi 15 
and 27 feet respectively. Being full of water both were 
inaccessible to me. The owner, Mr. Salmon, informed me 
— and I have no reasan for doubting the authenticity o2 
hds informatioiv— that in the deeper shaft the 'wash' (re- 
siduary gravels, etc.) extends to about 16 feet from the 
surface, and that the rest of the sinking had been through 
a decomposing gremite. I satisfied myself from sampling 
the dump that the mtaterial was stanniferous, and that the 
tinstone was coarse and angular, and could not have tra- 
velled very far from its parent source." 



TAIRUA M.L. 410 includes part of old M.L. 124, Kil- 
iarney, and is situated on the laterite ridge east of the 
Greenbushes Well. A lode has been worked in this proper- 
ty yieWJn-g 3.8€f tons of black tin, valued at £390. 

ESPEEANCE HILL M.L. 389 (10 acres) includes part of 
old M.L.'s 124, Killarney, and 61, Yarana, and joins M.L. 
410 on the south-west. During 1906 this lease produced a 
little lode tin, viz., 0.16 tons, of the value of £15. 

NIL DESPERANDUM M.L. 401.~From this lease 0.55 
ions of tinstone, valued at £104, have been « obtained. 



* A. Gibb tfaitland. Govt. Geologist, Annual Report, Geol. Surv. Dept. 1900. 
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DAEAMLAND M.L. 382 (10 acres), includes part of old 
M.L. 61, Yarana. A tin lotle running in a north-west 
direction has been described as occurring under a cover of 
3ft. ol cement. This lease has yielded 3.18 tons of ore, 
worth £340. 

LOST AND POUND NORTH M.L. 393 (includes part of 
old M.L. 146, Glcncoe).~The GJovernment Geologist's map 
of Greenbus'hes, issued in 1900, shows a lode in. this lease 
parallel to that in M.L. 147. Reported output to end of 
1907 was 3.23 tons, value £362. 

LOST AND FOUND M.L. 374 (includes part of old M.L. 
56, Amanda). Mr. W. D. Campbell visited this lease in De- 
cember, 1906, and reported :— 

^^Here a shaft 54ft. deep in kaolinised granite has 
been sunk on a lode composed of four veins or bands of 
about five inches each, in a total width of four feet, hav- 
ing an underlay of about 26 degrees to the east, BJod a 
strike of 40 degree^. The formation is gneissic, and slight- 
ly ferruginous in places ; no . lod« mining has previously 
been done here. The formation carries crystals of tin 
(6516) and tourmaline, and resembles the lode in the 
Cornwall lease. I was informed by Mr. Andrew that in the 
lead of tin-wash near here a solitary specimen of gold was 
found, weighing 1^ grs., at 24 ft. depth.*' 



Output :— 






To end of 1906 . 


.. 0.75 tons ... 


£70 


1906 .. 


6.66 ,, 


632 


1907 .. 


. X • Oiv • , ... 


110 



Total 7.70 tons ... J&812 



♦ " In the lower part of * Bnnbury Onlly.' i» ihp> Amanda 
workings, there are veins carrying crystalline tin ore tra- 
versing the soft weathered granitic bed rock. These do 
not appear to me to be large enough to be called lodes, 
but are apparently fissure deposits rather than impregna- 
tions of a mass of country, and come therefore nearer to 
the lode type than to that of stockworks. Some of these 
veins contain nice bunches of tin ore, but none have been 
large enough for sj'stematic work, and they have only been 
followed downwards a few feet into the weathered bed 
rock;" 



• A. Montgomery, Btats Mining Engineer, Annual Refort Min«i Dept. IMS. 
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From tbis poiiit doi^nwards a deep Ickd has been 
recently disco vet«d, which follows practically the same 
cotirse as the existing guUy. It has be«i worked as a 
series of claims, some of which at the junction of Westra- 
Ha Gully haVie recently been acquired by a company, who 
h«.ve obtained 10.60 tons of tin oxide, valued at £846, 
from a run of wash 40ft. below the existing surface. 

• ''An important tributary, Elliott's Gully, enters tftte 
main channel of the Bunbury to the south of the bore hole 
just alluded to. A good deal of prosi>ecting has been car- 
ried out along the course <A the gully. 

'*The walls of the watercourse ere hemsned in by the 
ferruginous conglomerate which forms the bulk of the 
watershed. 

y 

** Tiie ground held by Messrs. Port wood and iSurnet 
near the mouth of the valley, has been exploited biy two 
shafts about 40 feet in vertical depth. The northernmost 
shaft exposed a series of cemented grai'els, forming a true 
conglomerate in places, resting upon an imeveA floor, 
which dips at an angle cA about ftve degrees to the south- 
cast. The bottom upon which the deposit rests is very 
clayey, and is derived from the disintegration of a very 
argillaceous rock. A very ferruginous sandstone or con- 
glomerate rests directly upon the clay, and is covered with 
a whitish tourmaline bearing wash^ which at the bottom 
is about six inches in thickness. TKe most southerly shaft, 
40 feet in vertical depth, exposes a somewhat similar sec- 
tion. The floor upon which the deposit rests, dips at a 
low angle to the north-east, and evidently forms the sou- 
thern bank of the watercourse. Above the conglomerate, 
at the bottom of the shaft, is a few feot of very white 
gritty send, covered by about five or six feet of ironstone 
rubble, derived from the denudation and subsequent par- 
tial consolidation of the ironstone conglomerate which 
fornui the bulk of the surface of the ground. 

"The adjoining ground higher up the gully is held by 
Mr. Elliott. A great deal of work has apparently been 
carried out upon the property at di<fferent times. The main 
working shaft is situated near the northern bank of the 
gully, and has been carried down to a vertical depth of 
slightly over 60 feet. To the top otf the 'wash' is 60 feet. 
The 'wash' is a very coarse conglomerate with a very large 
proportion of flat-sided boulders, cemented together in 
part with oxide of iron (1240). Tin shows freely in tlie 
different portions of the conglomerate. The average thick- 
ness of the deposit is about two feet. The conglomerate 
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rests upon 'the upturned edges of a decomposed clay slate, 
which is vertical and which strikes south-east. Directly 
overlying the conj^omerate. is, in places, a fairly exten- 
sive deposit of white gritty saXid which contains detrital 
tourmaline. The main shaft is connected with a scries of 
old workingrg, which expose a somewhat similar section. 

"To the south of Elliott's an open cast, just on the 
edge of the flat, six feet in depth, discloses the foUowingr 
section : — 

Yellow Surface Sand 2ft. Oin. 

Ferruginous Cement 3ft. Oin. 

Coarse "Wash" 1ft. Oin. to 1ft. 6in. 

"Some .little distance to the west of Elliott's a bore 
htis been put down to a depth of 65 feet ; the bore was 
sunk with the object of [jrospecting" for what may be called 
Elliott's Lead, but the location of the bore site proved to 
be too far to the north, and out of the track of the old 
watercourse. 'After passing througii about six feet of fer- 
ruginous rubble, derived from the disintegration of the 
conglomerate which forms the northern edge of the gully, 
the boring tool entered a clay, almost identical in charac- 
ter with that underlying the wash in Elliott's main shait. 
The bore was evidently carried through decomposing clay 
slate. The material at grass at a disused shaft to the 
west of Elliott's, and in the trend of the old watercourse, 
showed that the deposit was of a similar nature to that 
to the east. 

'•North-west of this, on Smith's Claim, two shafts 
have been sunk. The easternmost of the two had a vertical 
depth of 42 feet. The bottom of the shaft exposed a con- 
glomerate wash, 18 inches in thickness, resting upon a 
floor of a decomposing clayey rock, which dips generally 
to the east at an angle of about 10 degrees. The clayey 
rock is traversed by a small quartz vein. The wash, which 
had been foUoyred up on the rise for a distance of about 
43 feet from 'the shaft, showed tin freely. The second 
shaft, some little distance to the west, had been carried 
down for a vertical distance of 33 feet with the apparent 
object cA intersecting the wash in the adjacent working. 
The shaft passed through a very clayey deposit, in all pro- 
bahility resulting from the disintegration in situ of a very 
argillaceous rock. At a depth of about 23 feet, a tin 
floor made its appearance, but no steps had been taken at 
the date of my visit to exploit it. 

"Upon the ground lying at the head of the ^Uy, a 
good deal of desultory work has been carried out. Upon 
Nuttal's Claim the most northerly of the shafts disclosed 
n tin-bearing wash of 12 inches in thickness, covered by a 
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^itty send, carryiog a fair proportion of tourmaline. 
This sandy, 'bea occurred about 18 inches above the bottom 
wash, but only reached a thickness of six inches. From 
the mouth of the shaft the first eight or xxine feet con- 
sisted of detrital ironstcnie conglomerate. The floor or bot- 
tom upon which these deposits rest is a decomposing 
clayey rook, probably a clay slate. The adjoining shaft to 
the south had been caoried down to a vertical depth of 15 
feet. The sinking showed detrital conglomerate, fi/ve feet 41 
i^arp gritty sand, nine feet ; tin-^bearing wash, one foot. 
The bottom has a slight underlay to the north-east. Five 
other shafts in close proximity shows a practically identi- 
cal section." 

This gully is historic owingf to the fact that it was 
here that Mr. Stinton mtade his first discovery of tin, the 
area he secured covering the lower section of this creek 
at its junction with the Bunbiiry Gully. 

Tin in small quantities was first discovered in the 
stream bed at the point of its intersection with the 
Greenbushes lead, but below the underl3dng cement a 
large deposit of sandy wash of considerable richness was 
encountered. This was sunk upon for a depth cff 15 feet 
to a ^y bottom, the whole thickness carrying tin in 
payable quantities. 

On. account of the large volume of water encountered 
it was found impossible to work this deposit without ma- 
chinery, therefore a company called the Bunbury Syndi- 
caite was formed. Unfortumately, the plant secured proved 
to be utterly inadequate to deal with the influx of water, 
and, in consequence, a system of drainage by adit was 
adopted, but, owing to the very slight fall of the suriace, 
thisf had to be carried so far, and was so costly, that the 
company was not in a position subsequently to equip the 
lease with suitable tin dressing plant. 

The deposit was worked as an opencut, the dirt being 
drawn to the surface up an inclined tramway when it was 
puddled and washed. Since the adit was driven down the 
course of the stream, but at a le&ser grade than the gut- 
ter, only a limited portion of this was drained, therefore, 
as the market value ol tin happened to fall at about the 
time this. was worked out, money was not forthcoming to 
exploit this lead further, ano the lease was tiherefore 
abandoned. 

Subsequently a large prospecting area was granted to 
a Victorian Syndicate, which covered most of the Bun- 
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bury end of the field, but, although a considerable 
amount of boring* wsbs done, this work was so lacking in 
system that the results were not sufficiently encaura^^ing 
to warrant further work. 

It may be mentioned that over £100,000 worth of tin 
ore has since been raised from the area covered by this 
concession, which is by no means worked out. 

Ketuming again to the locality at which the original 
discovery was made, known as the Bunbury Hole, it i»ay 
seem strange, considering that this area has been contin- 
ually held for many years, that it is practically in as 
unprospected a state as it was at the time of its aban- 
donment by the, original company, this is due principally 
to the volume of water encountered ■ in sinking, and the 
want of capital to cope with the same. This fine water 
supply has been utilised for tin dressing purposes, the 
wash dirt being carted from adjoining claims on to this 
area, large stacks of tailings from which now cover the 
surface. 

The Greenbushes lead has now been traced down f to it 
from the north and another lead worked by Elliott, Key- 
ser and others from it in a westerly direction towards 
the Three C.'s, whilst yet another lead has recently been 
traced up the Bunbury Gully from the south to the boua- 
dary of this claim, as now held. As all these three radi- 
ate from this little block the indications point to the 
conclusion that a main deep lead crosses it, a junction 
occurring somewhere in the vicinity of the opencut, and 
this is further supported by the levels, since the bottoms 
of all these radiating gutters are deeper than the deepest 
large quantities, contained in a kaolin clay, whilst in this 
hole only a sandy wash, resting upon a clay bottom,*has 
point reached in the Bunbury Hole. In the wash met 
with in each of these leads boulders and pebbles occur in 
been encountered. 

A careful examination of this clay discloses thin pipes 
or seams of fine tin grains, the particles when examined 
under a powerful lens are observed to be distinctly water^ 
worn, therefore this is apparently not a true bottom, and 
this conclusion is supported by the fact that a shaft 
sunk some 8 or 10 feet from the bottom of which an auger 
hole was put dovm to a further depth of 6 feet, tapped 
so large a flow of water that work had to be abandoned. 
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This deep lea4 system of the Buiubury end has always 
been a knotted point, primarily owing to the fact tbat 
this central area has not been prospected, but since the 
three leads previously ineiitioned have now been traced 
towards it, it may be plainly assumied that it passes 
through it, and, since this is situated in the very heart 
of the richest tin-bearisigr portion of this end of the field, 
it is decidedly worth further prospecting. 

WESTRALTA GULLY AND ITS TRIBUTARIES. 

Westralia Gully, a second tributary of Bunbury Gully, 
enters from tiie! west a little further south than EUiott's 
Gully. ''fS 

* "On the conglomerate tableland in the angle formed 
by the gvMy taking its rise near Hester* s Troughs, and 
joining the main watercourse to the soutb of the 34ft. 
borehole, are several excavations which disclose the nature 
of the strata beneath the conglomerate. These show that 
the cover of conglomerate and residuary gravels is not 
very great, Mtaining as much as three feet in places. T^ 
conglomerate passes gradually into a tourmaline-bearing 
granite or gneiss, very rich in mica in places. Not far 
JFrom the south-west comer of what was originally M.L. 
82/43, there is 16 feet of wash reposing directly upon a 
decotm^posing clayey rock. At the bottom the wash con- 
tained, in addition to the tin, a large proportion of dele- 
terious constituents, titanium, etc. 

**The vicinity of Hester's Trougfhs has been the scene 
of vigorous prospecting. Tlie higihor ground to the south 
of the Trou^s is covered with the ferruginous conglome- 
rate, which forms a fairly well marked outcrop to the east 
and west. This deposit prevents -an examination' being 
miade o(f the underlying rocks, a diflBculty which, however, 
has been partially overcome ^ the prosperting operations. 
What is known as Wright's Shaft, on the northern slopes 
of the rising ground' to the south of the Troughs, had been 
carried down to a depth of 28 feet vertically below the 
surface. The sinking showed detrital conglomerate, five 
feet ; sharp gritty sand, nine feet •; tin-bearing wash, one 
foot. The bottom has a slight underlie to the north-ea9t. 
Five other shafts in close proximity show a practically 
identical section. Tlie sinking showed nothing but a clayey 
rock, which liad a dip to the south-east at an apgle of 
about 45 degrees. In the vicinity of the shaft several very 
large pieces of angular tin, one weighing about 3tbs., have 
been discovered. From their distinctive characters it is 
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<^te evideni that the tin cannot have travelled far from 
its parent source. On the flat grouna to the north several 
excavations bave been made» and they all unite in giving^ 
wfaat is practically a uniform section, which consists of 
from two to three feet of peaty soil, succeeded by a vaci- 
able thickness of white gritty sand, carrying varying pro- 
portions of mica and tourmaline. This deposit results 
from the residual composition of a granite rock, although 
operations have hardly been carried sufiiciently far to 
reach the sound rock." 

•»LAST CHANCE M.L. 172 (149). -This property lies 
near the southern boundeuy of the field, some distance to 
the south of Hester's Troughs, and considerably beyond 
the limits of the country prospected at the date of my 
previous visit to the district. A vertical shaft had been 
put down to a depth of 38 feet. The sinking showed about 
eight feet of conglomerate succeeded by a tourmaline- bear- 
ing rock, trending north 20 degrees east, and dipping to 
the westward at a high angle. The width of the deposit 
was about two feet three inches, but at the foot of .the 
phaft it reached as much as four feet six inches. An assay 
(2519) of what appeared to be a characteristic sample of 
the concentrates from this rock yielded 52.4 per cent, of 
metallic tin, whilst a sample (2520) from the dump yielded 
43.8 per cent, of tin. The relatively low percentage of the 
tin in these two samples is chiefly due to the somewhat 
crude method of washing in the (tish. The titi ore seems 
concentrated round a joint plane, by which the countrj" 
rook is traversed. In the material in the dump tin ore 
could be seen embedded in a friable quartzose matrix, 
which does not, however, seem to be derived from a quartz 
leef, but is rather a portion of the country rock in the 
vicinity of a joint plane from which, by the solution of 
felspar, silica has been set free to produce quartz." 

"OFFER and GILBERT'S CLAIM.-This property lies 
a little distance north of the 'Last Chance.' A shaft has 
been sunk to a depth of about 40 feet vertically below the 
surface. The sEaft itself is not straight, but has been sunk 
partly vertically and* partly inclined, its course having 
been determined by that of the ore body. The shaft, which 
has not yet been sunk far enough to reach sound rock, 
follows down a rock decomposing in the direction /of kaolin 
and carrying* very coarse tin and tourmaline- llie ore de- 
posit is merely an impregnation along a line of weakness, 
either a joint plane or a fracture. So far as work has at 
present been carried, it seems that this impregnation has 
extended across a width of about two feet six inches to 
three feet. A characteristic sample of my own selection 
from the foot of the workings was carefully washed for 
the purpose of concentratii>g the tinstone, which was found 

* A. Gibb MaitUnd, OoTt, Geologist, AdduaI Report Geol. Qarr. Dept. 1900. 
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to assay (2514) 63.4 per cent, of metallic tin. This per- 
centage, of coarse, gives no indication of the quantity of 
tinfltone in the matrix. The oassiterite itself was very 
brittle, owing to its being traversed by strings of decom- 
posing country rock.*' 

Betweet]; the Westralia Gully and the Three C.*s arc 
some extensive shallow workings where sluicing is being 
carried on upon a small scale. This patch of ground, 
which is called Poverty Flat, will in all probability prove 
to be a false bottom above a deep lead. 

Cowan*s Brook proper takes its rise near the head of 
Elliott's Gully, at an elevation of 850 feet above the sea 
level, but its two main branches, which are in reality 
sandy flats, drain the country to the northward for a 
considerable distance, their heads being 900 feet above 
sea level. 

The head of this gully consists of a large water-logged 
sandy flat, called the Three C.*s, after the original holders 
of the lease, Messrs. Cowan, Castella, and Clark. In this 
flat tin in small quantities occurs in the sand from the 
surface downwards, it appears of a lacustine origin, hav- 
ing been deposited at a subseciuent period to that at 
which the deep lead crossed this area as an open valley, 
and prior to the cutting out of the present deep channel 
of Cowan's Brook. 

In the bed of this guUy at the foot of the flats a con- 
siderable amount of sluicing and dredging work has been 
carried on, the wash being of a heavy nature, consisting 
mostly of large white quartz pebbles and boulders. 

Diiring the last few years this has been worked by a 
company, who have washed 64.18 tons of tin, worth 
£6,891. 

No attempt so far has l)een made to trace the deep 
lead which crosses the gully at this point into either 
bank, all prospecting having been confined to following 
the secondary tin derived from it in the stream*s course 
below. 

After leaving the sandy flat the gully closes Jn, with 
crystalline rocks outcropping upon the northern bank, 
capped by laterite. 

Below its junction with the Moulton Brook the boulder 
wash is again met with carrying tin beneath the bed of 
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the gully, but a short distance lower down even this has- 
been entirely swept away by the stream down to 'the gra- 
nitic bedrock. 

Moulton's Brook, which is more commonly known as 
Battler *s Gully, takes its rise upon a low saddle about 
830 feet above the sea level. This low ridge is capped 
with laterite, and forms the water parting between this 
gully, €be Three C.'s, and Paper Bark Hats. 

In the upper portion of its course there is no defined 
welter course, the whole valley between the laterite hills 
being one sandy flat, lower down, however, where some 
shallow workings are situated, a heavy boulder wasfaf i& 
met with beneath the surface covering of sand, which, 
wash is also exposed upon its northern bank, near its 
junction with Cowan's Brook. 

The quantity of tin obtained from this gully was in- 
considerable and of a low grade, owing to the presence of 
heavy base metals, which rendered dressing to a high 
standard next to impossible. 

BATTLER'S HOPE M.L. .313-314.— These old leases arc 
situated at the head of Moulton's Brook, more generally 
known as Battler's Gully, and upon these, close to their 
dividing boundlary, two deep shafts have been sunk, with 
the object of prospecting for a deep lead. 

The southern of these( two was sunk to a depth of 126 
feet, cutting the wash at 96 feet 3 inches, where it was 
about 15 inches in thickness and composed of numerous 
large well waterwom boulders of quartz, quartzite, grei- 
sen and mica schist, with softer much decomposed 
rounded boulders of clayey ironstained rock, the whole 
being intermixed with ferniginous earth and sand. 

At a depth of 106 feet below the wash a level was 
driven south-west in decomposed mica schist for a dis- 
tance of 120 feet, which rose into it at a distance of 50 
feet from the shaft. Another drive was also carried 40 
feet north, whefn work had to be abandoned owing to the 
collapse of the shaft bottom. 

Another shaft was sunk a little farther north to a 
depth of 103 feet, bottoming upon a hard diorite- bar, 
which was driven in 6 feet. The wash in this shaft was 
cut at a depth of 93 feet, whilst a level drive 60 leet 
south from the shaft rose into it at a distance of 30fect, 
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* "From the appearance of the larger boulders at sur- 
face it is evident that a true 'wash,' or river-worn boul- 
dexy gravel, was encountered, pointing to the existence in 
past times of running streams of considerable carrying 
power, and to different climatic conditions from those now 
prevailing. 

*'A little tin ore was obtained by Mr. Johnston while 
working the 'wash,' but it was altogether too poor to be 
payable. The presence ci the ore, nevertheless, gives 
ground for thinking that the 'gutter' of the lead, when 
found, is likely to carry payable deposits. Above the 
*wash' there was in the shaft about four feet of dark 
clayey matter, covered by two feet six inches of fine drift, 
from which a good deal of water made into the shaft. On 
top of this drift there was a thin hard band or layer of 
oxide of iron cement, then 50 to 60 feet of brown mul- 
locky material, with iron oxide concentrations and angular 
pieces of q^artz. Mr. Johnston tells me that this has been 
repeatedly mistaken in the district for the true bedrock. 
Near surface the ground is hard white and brown cemented 
grit and sand, ^e succession of strata is as described by 
Mr. Johnston ; the shaft being full of water I could not 
further verify them. 

"The 'wash' and boulders at this shaft were very simi- 
lar to those at the 'Hard Graft' and adjacent shafts above 
mentioned, and I think there is much likelihood of their 
being all on the same deep lead. 

"This deep lead has evidently nothing to do with the 
present shape of the surface, its course being quite .inde- 
pendent of the modern watercourses, and the latter are no 
guide as to where it might be expected to be met with. 
To the westward of the 'Battlers' Hope' it may be entirely 
removed by the modern erosion of the country, in which 
case some traco of it should be found where the old chan- 
nel emerges on the more recent surface, or it may possibly 
continue as a buried lead, in that case probably goin^ out 
somewhere towards the junction of Cowan's and Norilup 
Brooks. At Johnston's shaft the belt of deep ground is 
some 15 chains in wndth with shallow ground to north and 
south, and as the bedrock in the levels was dipping to 
the north-west it is evident that the shaft must be on the 
south side of the 'gutter,' though fairly well in the centre 
of the belt of deep ground. The next shaft should there- 
fore be sunk farther to the north." 

SALT WATER GULLY AND ITS TRIBUTARIES. 

Salt Water Gully, which flows into Hester's Brook, 
rises to the south-east of the railway station at an ele- 
vation of 890 feet above the sea lev^ and falls to the 
south south-east. It receives three tributaries from the 
west; the first (Scandinavian Gully) begins a little north 
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of M.L. 116; the second (Floyd's Gully) rises in M.L. 383 
near the main road ; and the thitd (Kelly's Gully) in 
M.L. 182. Tin ore has been obtained from the main- gully 
and all three branches, but records are wanting, as they 
have for the most part been worked as claims. Laterite 
covers the higher ground in this watershed, but granite 
and gneiss appear at the surface in the lower part of 
the valleys. 

CENTRAL GROUP OF IjODES. 

• "CORNWALL M.L. 40.— This property, which is the 
oldest lease upon the field, lies near the centre of the tin- 
field, and not far from its highest point. A three-chajob 
bered shaft has been sunk to a depth of about 120 feet, 
and is closely timbered throughout, thus preventing a sec- 
tion of the rock passed through being examined. The pre- 
sent holders of the property did not sink the shaft to 100 
feet, this depth having been' attained by previous owners. 
The last 20 feet of the shaft put clown by, the present 
holdeis being full of wateri was not open to inspection. 
At 100 feet a crosscut has been put in due east about 49 
feet, connecting with the workings in an old shaft adjoin- 
ing. The rock exposed in the crosscut is a dark highly « 
micaceous .schist, dipping at a high angle to the west. ) 
The workings in the old shaft show that the place of the 
mica schist has been taken by a granitic rock, the 'lode' ' 
(greisen) consisting essentially ol quartz, a greenish mica, i 
and a little felspar. The rock itself is tin-bearing. In "j 
1899, on visiting this mine which had been abandoned, 
and was consequently inaccessible, I carefully sampled the 
material lying on the dump, which, on assay in the offi- 
cial laboratory, yielded tin to the extent of 1.79 per cent. 
About 2icwt. of the jrreisen from the property was re- 
cently bagged and forwarded to the Mines Department, and 
subsequently carefully assayed. The ore was contained in 
three bags, the first sample (2493) weighing about Icwt., 
yielded 0.65 per cent, of tin ■; the second (2494) weighing 
about Icwt., yielded .3.46 per cent, of tin ; whilst the . 
third (2495) which weighed about OJcwt., yielded tin to 
the extent of 1.09 per cent. The old workings in the 
crosscut show that the tin-bearing greisen, which is not 
of any great width, has been subjected to dislocation, as 
shown by the sliclensided faces. This faulting introduces 
certain elements of uncertainty as to the un-Uroken con- 
linuity of the ore body in the mine in depth, though not 
as to the permanency of the tin ore, which, finding its 
origin below the limits of practical mining, is likely to 
persist to great depths. Whether the ore will prove suf- 
ficiently concentrated to be payable can be best deter- 
mined practically.*' 
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Mr. W^ D. Campbell writes of this property in Decem- 
ber, 1905 :~ 

t* '*The old workings comprised several shafts from GOft. 
to 120ft. deep on the various lines of lode, of wiiich there 
appear to be four in number, striking about 161 degrees, 
with a westerly underlay of 84 degrees. The two western 
lodes at least are in decomposed granite, and either one 
or two of the eastern lodes are probably in the dark mica 
schist (6514) showing in the dump of the 120ft. shaft. 
Very little stoping appears to have been done by the past 
owners. . . . The present owners have been stoping and 
driving from the old workings at 60ft. to the surface of 
the decomposed rock, which is overlaid by about 7ft. of 
tin wash and gravel. They state that they found rich 
patches of ore. They have also sunk several minor shafts 
^ith drives and stopings, and have been well satisfied 
with the mine. ... I inspected part of the workings 
down to 50ft. depth . . . the lodes are somewhat sinu- 
ous, and vary from 18in. to 5ft. in width, and are ap- 
proximately parallel, though probably not all continuous 
through the lease." 

This was the first lode worked in this locality, the 
shaft being sunk by a company in the early days of the 
field, owing, however, to the low price of tin at the timie, 
the necessary capital could not be obtained, and since 
there werd no crushing plants in the district the ore 
could not be treated, therefore it was abanfdoned. 

Later on this lease was again taken up by a Kalgoor- 
lie Syndicate, who held it for a number of years, but did. 
little work upon it. In 1904 it passed into the hands of 
the present owners, who have taken out a consideraible 
quantity of tin. 

The surface of this lease is covered with laterite, but 
the lode- lines are indicated by the presence of tourma- 
line at the surface. The lodes themselves consist of peg- 
matite and greisen, dykes containing quartz, albite, mus- 
covite and tourmaline. The country is usually highly 
weathered to a depth of 50 feet, but below this a horn- 
blende biotite schist is met with, which is, in all proba- 
bility, the result of altered bronzite diabase rock. 

The lodes have been worked from the surface down to 
a depth of 40 or 50 feet, or the zone of much weathering 
in which the felspars have been converted into kaolin and 
in consequence little crushing is required. 

t Annual Beport G«ologleaI Survey Department, 1908. 
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There are thre& distinct lodes upon this lease, the first 
one worked being situated at about its centre. This lode 
has a course a little east of north with a dip to the 
north-west, it was first opened at its cap by two under- 
lay shafts, which followed' down a fairly rich pipe of ore. 
Later on a Mnaii vertical shaft was sunk to a depth of 
100 feet, and later still a three compartment main shaft 
with a cross cut to the other workings. This lode is a 
jrood deal broken and cannot be traced for more than 50 
feet at the surface. 1 he next lode lies about two chains 
north-wiest of the miain shaft, and has been traced for a 
distance of three chains, following the normal course of a 
little west of north with a dip to the south-west. It is 
of good size, attaining as much as 14 feet in width in 
places, and has been worked to a depth of 30 feet for a 
length of about 120 feet, yielding very good returns ; 
whilst the lodestuff like that from the upper workings in 
the first mentioned is very highly micaceous. 

The next lodte lies about two chains to the westward, 
and follows a parallel course to the last mentiioned, it 
has been worked for a len-gth of 1% chains to depths 
varying from 30 to 50 feet. The size was apparently very 
variabk. being as much as 10 feet in places, whilst at 
others it was small. The official records show that this 
mine has produced up to the end of 1907, 37.78 tons of 
black tin, which realised £3,236. 

So far only the weathered rich portions of the lodes 
have been worked, on account of the cost of treatment, 
since afl the stone hasi to be carted for a distance of 
from one to two miles and treatment paid for. As there 
is every indication that an ample supply of water will 
be obtained by sinking upon the lodes, if a plant were 
erected upon the lease, the cost could be so greatly re- 
duced as to irender the treatment of the harder «nd lower 
grade stone possible. 

SOUTH CORNWALL M.L. 300 (20 acres).— Lies to the 
west of M.L. 356, and includes old M.L.'s 101, 89, and part 
of 54. In this lease a lod^ parallel to those in the Corn- 
wall has been worked, and near the surface yielded some 
of the richest lode stuff yet raised on the field (4660). 
Mr. W. D. Campbell writes in December, 1905 :— 
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.*'The main shaft is 80£t. deep, and the lode adjacent is 
stoped from 63ft. to the surface for a width of 6ft. from 
the western side, where the schist is more decomposed. 
There is a crosscut east for 78ft., which the owners state 
is tin-hearing all the way. . . . the country rock is 
mica schist. About 100ft. farther north the lode has been 
opened up by a 50ft. shaft, and is stoped from 50ft. to 
surface for about 260ft. in length." 

Some of the richest ore from this mine (4660) was 
very micaceous, being composed of pale-green muscovite, 
quartz, topaz, an4 very coarse tinstone. A large speci- 
men (7198) from a depth of 130ft., recently received from 
this mine, sho^^s a compact somewhat banded lode com- 
posed mainly of albite, with quartz, tourmaline, topaz, 
and cassiterite ; 19.64 rons of tin ore have been won from 
this mine, which realised £1,564. • 

"At the time of my visit to the South Cornwall the 
shafts on the property were full of. water, and only the 
dumps could be examined. Portions of these gave good 
prospects of tin ore on washing. The tin-bearing forma- 
tion, or stocl(work, is said by Mr. Johnston to be some 
100ft. in width, but not yet to have been properly cut 
throu^. The east wall is dark micaceous schist. The tdn- 
hearing rock has quite the stock work characteristics above 
described, and I have little hesitation in grouping it in 
this class of ore deposits. The deeoest shaft is stated to 
be 65 feet in depth, and some excellent ore was obtained 
from it. Mr. Johnston informs me that altogether about 
600 cubic yards of material have been washed, for a re- 
turn of 10 tons of black tin, or dressed' tin oxide. This is, 
approximately, 1 per cent, tin ore per ton of rock, which 
miffht be payaWe under favourable conditions of mining 
and dressing. Less than one half per cent, of tin ore has 
been made to return a profit, under favorable conditions, 
at the Anchor mine in Tasmania. 

'*Mr. Johnston tells me that the water level in sum- 
mer in his shafts is at about 66 feet, and that down to 
that depth the rook is soft and easily sunk through. In 
winter the phafts become filled to the surface, but the in- 
flux of water is not so great as to present much difficulty 
in workinjf. T^e idea in the district heretofore aoDears to 
have always been to sink deeper, in the hope of defined 
lodes being met with, but the behaviour of stock works 
hardly warrants this rourse. The probabilities are in fa- 
vour of there btein^ little change in the character of the 
rockj except that it will naturally get harder below the 
surface zone of weathering. It ddes not seem to me that 
there is anv better chance of (i^etting good ore in depth 
than near the surface, and the shallow- ground is much less 
mostly to work.'' 



• A. HoDtgomery, M.A., F.G.&, auu MlnfoR Engineor, AdmwI Beport Mines 

Departmrat, 1908. 
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Upon this lease a considerable amount o£ work has 
been d.one, and the greatest depth as yet attained upon 
the field reached, whilst a three compartjnent 200 feet 
vertical shaft is being sunk with the assistance of the 
Government. 

The lode has been traced at the surface for a distance 
of 7 chains and been worked to depths of from 40 to 130 
feet, the lode matter between the walls attaining a width 
of 20 feet 6 inches at one point. The lodestuff is not so 
micaceous as that met with in the Cornwall mine, but 
that worked is on the whole richer, whilst some was of 
high grade. The average higher value of the material 
treated cannot be taken, however, as a criterion of the 
whole lode mass, since it has not been removed in such a 
systematic manner as in the Cornwall. 

The rock passed through in sinking the main shaft is 
a biotite hornblende schist with veins of quartz and J 
granite, the latter being sometimes heavily charged with ^k 
arsenical pyrites and carrying a small quantity of cassi- "^^ 
terite. 

DIXIE M.L. 388 (24 acres).— On the laterite rfd^ im- 
mediately east of the town is situated this lease, which 
includes part of old M.L.'s 71, Jeffery, 156, New Zealand 
Syndicate, and 104, New Guinea. A lode is being worked 
in this property, of which specimens from a depth of 120 
feet are in the Departmental Museum (6998). These show 
that the lode is a pegmatite vein, composed largely of 
albite, with lesser quantities of quartz, tourmaline, mus- 
covite, garnet, and cassiterite. 

The lode in this property has a north-westerly course* 
dipping to the south-east, and can be traced for a dis- 
tance of 14 chains. It has been prospected by a number 
of shafts, sunk to depths varying from 50 to 120 fe«t, in 
which it has \'^ried considerably in size, but reaching as 
much as 12 feet in places, some of the stone being of ex- 
ceptionally high quality. 

There are also a series of north and south veins which 
strike oil from the main lode in a southerly direction, 
these are fi^w in number and average about 3 chains in 
length, and have been prospected by a number of shafts 
sunk to depths which vary from 30 to 70 feet. 

This property has so far 3^1ded 22.16 tons of tin oxide 
worth £1,76S. 
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♦ "RUBY TIN tolNINQ CO., M.L. 158.— Two shafts have 
been sunk upon the lease to a vertical depth of 80 feet 
each. The main sliaft was inaccess-sible to rae, but the ma- 
terial at grass showed the sinking- to ha^e been through 
ferruginous nnca schist. The i^resent working shaft has 
been carried down through decomposed micaceous schist ^ 
traversed by tx few quartz leaders, tlie whole formation 
underlying to the west. From the foot of the shaft a 
crosscut .37 feet in length has been |)ut in to the westward 
with the object of connecting with the main shaft. Tlie 
crosscut exposes nothing but fine grained micaceous schist, 
traversed by (juartz veins. Near the face of the drive two 
bajrren-loo^ing ( quartz reefs of about 12 inches in thickness 
dip at a fairly high angle to the west. A crosscut, 20 
feet in length, has been put in to the westward fromi the 
50 feet level. It exposes nothing but ferruginous mica 
sohist, with gneissic h«aids. Twenty feet higher up the 
shaft, a drive has been put in to the south-west, for a 
distance of U feet, but it laid bare nothing but schist with 
tourmaline. No semblance of a lode has been opened up 
anywhere in that portiom of the workings accessible to 
me." 

"QUEEX OF GREENBUSHES, M.L. 80.— Three verti- 
cal thafts have been put down. in close proximity to each 
other upon the property. The most northerly, No. 2 
shaft, had been carried down to a vertical depth of 60 
feet, througih a white granitic rock, carrying small quan- 
tities of tourmaline. From the foot of the shaft a drive 
had been put in to the north for a distance of 15 feet 
through a whitish granitic rock identical in character with 
that passed through in the shaft. At nine feet from iihte 
face the graniito gives place to a clay, which may repre- 
sent the decomposition product of a porphyry. The junc- 
tion between the two deposits dips to the south at a^ 
angle of from 40 to 50 degrees. The drive has been con- 
tinued southwards frota the shaft, . through a similar 
granitic rock, for some distance until it intersects another 
drive trending east and west, connecting with No. 1 shaft. 
Where the two dtives intersect, a winze has been sunk for 
a vertical distance of 18 feet to what is known as the 80 
feet level. A few feet below the floor of the level in the 
winze a fairly large quartzose portion of the granite which 
carries tourmaline is said to have yielded fair prospects 
of tin. None, however, was visible to me. No. 1 shaft, 
(50 feet in depth, has been sunk through a rock carrying 
a little mica and decomposing in the direction of kaolin, 
in all probability a granite of the type prevailing on the 
field. A drive has been put in a few feet south from the 
shaft through clayey country, intersected by a quartz 
lea<ier. No. 3, or the Main Shaft (five feet by three feet) 
has been carried down to a depth of 100 feet, througii a 
decomfHJsing granitic rock. From the bottom of the shaft 
a dtive has been put in to the wost^\ard for a distamce 
of 20 feet. The face of the dri^ e exposes a hard foliatovl 
quartzos<* orranitic rock with tourmaline, inrlined at a 



• k. Gibb Maltland, Govt. Geologist, Annual Report, Geol. Sunr. DcpU 1900. 
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Bleep axigle to the westward, and trending approximately 
north aiKl aoutk. What may be -called the. hanging wall of 
the foliated granite is tk hif;hly mic«i^*eou8 schist which 
hflws been penetrated a few inches, i'he thickness of the 
foH'ated granite— the so called lode— is about 10 feet. A 
carefully, selected sample of the ^lode* yielded, on assay in 
the official laiboratoryi an a)3preciable quantity of tin, 
viz., .09 per cent. On the arrival of my specimens in 
Perth, it was found that certain fragments of metallic tin 
—not obtained from the 'lode'-^were included in the sam- 
ple. These were, oi course, extracted before assaying. A 
small sample of the dressed ore from the property yielded 
on assay i7.6 per cent, of metallic tin. A great deal of 
genuine labour has been done upon the property, which the 
owners inform me represents about €600 in cash. Tliere is 
no true fissure lode opened up anywhere in the mine, the 
appearance of a hanging anc foot wall being due to the 
jointing of the country rock, and a deceptive indication 
from a miner's {3oiint of view." 



List of Rocks in the Geological Survey Museum 
from the Oreenhushes District. 



Reg. 
No. 



Demriptlon. 



Lootlitj. 

• .1 J' 



687 
703 

1242 
1243 
1244 
1245 

1246 

1247 
1277 
1288 

1645 
1027 

1990 
1999 

2022 
3004 

3005 
4860 
5198 
6254 

6510 



Htanniferous Gneiss 
Cassiterite in Albit« 

Pegmatite 
Qranite ... 

Coarse Graphic Granite 
Decomposea Granite ... 
Crushed Foliated 

Pegmatite 
Quartz Tourmaline Rock 

(Schorl Rock) ... 
do. do. 
Weathered Gneiss 
Weathered Quartz 

Tourmaline Lode . . . 
Tourmaline Granite ... 
Crushed Foliated 

Pegmatite 
Foliated Albite Rock ... 
Crushed Foliated 

Pegmatite 
do. do. 
Quartz Tourmaline Rock 

(Schorl Rook) ... 
Weathered do. 

Pegmatite (?) 

Bronaite Diabase 

Blue Tourmaline in 

Pegmatite 
Cassiterite in Lode 

(Quartz-Mica) 



i m. S.E. of Post Office ? (M.L. 356, Cominai 

Greenbushes Well, Greenbnshes. 
Spring Gully 

Junction of Gibney's and Dumpling Gallia 
Sugar's Claim, Head of Spring Gkfiy 

M.L. 40, Cornwall 

Greenbushes 

•do. 
Larkin's New Find, Greenbushes 

Webb's Mine, M.L, 146(?) Bunbury Gully 
Greenbushes 

Cornwall Mine (?) 
Greenbushes 

Cornwall Mine 

M.L. 80, Queen of Greenbushes, Floyd's Gnllf 

M.L. 233, Nelson Extended, Banbury GdU/ , 

do. do. 

M L. 46, Greenbushes 
Bunbury Gully, Greenbushes 

Greenbushes 

M.L. 356, Cornwall 
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List of Rocks in the Oeological Survey Museum 
from tlie Oreenhushes DistHct. 



No. 


DeaorlptloD. 


LooaUty. 


6511 


Cassiterite in Quartz- 






Tourmabne Lode. . . 


Depth 50 ft. Cornwall 


6612 


Cassiterite in Quartz- 






Mica Lode ... 1 


Depth 30 ft. Cornwall 


6514 


Homblende-Biotite 






Sohist 


120 ft. y.D. Eastern Shaft, Cornwall 


6515 


do. do. 


92 ft. at Drive in 110 ft. shaft, M.L. 314, 
Battler's Hope 


6517 


Cassiterite in Lode, 
(Albite, Tourmaline* 






Quartz, Garnet, Muscovite) 


M.L. 375, Glasgow 


6518 


Cassiterite in lode 






iQuartz» Toumialine)... 


Lower Level, Glasgow 


6998 


Cassiterite in Lode, 






(Albite, etc.) 


120ft. Main Shaft, M.L. 388, Dixie. 


vv99 


Decomposed Hornblende 






Sehist 


About 100 ft. y.D. do. do. 


7000 


Brouzite Diabase (?) ... 


South Side of Loc. 991, Greeubushes 


7028 


Cassiterite in Quartz- 
Mica Lode and in 
Albite, Quartz, 






Tourmaline Lode. . . 


90ft. level M.L. 300, South Cornwall 


7198 


Cassiterite in Lode (Albert. 






Quartz, Tourmalioe, 






Topaz) 


130 ft. M.L. 300, South Cornwall 


73£2 


Bronzite Diabase 


M.L. 374, South Greenbushes 


7323 


Weather Homblende- 






Biotite Schist ... 


do. do. 


7324 


Oreiseo ... 


Portwood ft Bonner's Claim, South Greenbushes 


7325 


Quartz TourmaUne Rook 






(Schorl Rock) ... 


Well, State Battery, Greenbushes 


7665 


Granite ... ••• .•• 


The Mill Brook, Greenbushes. 


7666 


\Tn0i8^ ... ••• 


do. do. 


7667 


Ijrraiiite • • • • • • 


Dumpling Gully, Greenbushes 


7668 


UHjOIBB .«• 


do. do. 


7842 


Albite-Pegmatite 


South Cornwall, Main Shaft 


8282 


QO. • • • •«• 


do. do. 
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PART 11. 

A Report upon the Mount Malcolm Copper 
Mine, Eulaminna, Mount Margaret Goldfieid. 

IXTROnUCTlON. 

When the proofs of the matter for the Baser Metals 
Bulletin, No. 30, were beings read, it was suddeidy dis- 
covered that the greatest producing copper mine in the 
State had not been examined by an officer of this Depart- 
ment, the Hon. Minister for Mines therefore instructed th^ 
present writer to proceed there at once, in order that a 
short, description might be included. 

The following is the full report submitted, but this is 
not nearly so complete as could be desired, owing to the 
fact that the inspection had to be very Imrriedly made 
in order to avoid delay in the publication of the Bulletin 
before referred to. 

THE Mt. MALCOT.M COPPER MINE. 

This imiportant property, which consists of M.L.'s 4F, 
5F, IIF, and 12F, is owned by the West Australian Cop- 
per Company, Ltd., and is situated at Eulaminna (better 
kno^Ti as Anaconda), four miles south-west of Murrin 
Murrin in the Mt. Margaret Goldfieid. It is upon the 
Laverton branch of the Eastern Goldfields Railway line, 
163 miles north of Kalgoorlie and 538 miles north-east of 
Perth. 

4 

It was worked from the year 1899 until 1903 as the Mt. 
Malcolm Copper Mine, but in the year 1904 it passed into 
the hands of the Murrin Murrin Copper Mines, Ltd., it 
was equipped with the necessary plant and a large water 
jacket furnace, but for some reason not apparent this 
company went into liquidation, and disposed of the en- 
tire plant and leases, the latter being purchased by Mr. 
Blakemore, managing director of the present company. 
At the time of purchase little ore of a pay^able grade is 
said toi have been visible, but prospecting work was ener- 
getically pushed on with, and was rewarded by the dis- 
covery of two rich bonanzas. With this encouragement 
the mine was again equipped .with up-to-date winding 
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plants and pumps, and two reverberatory furnaces were 
erected, whilst a third is neaxing completion ; it is also 
proposed to shortly construct a blast furnace with the 
object of treatiing" a larg« quantity of low grade ore that 
is in sight in the mine. 

The lode gives little indication of its presence at the 
surface, the only evidence being isolated jaspery quartz 
outcrops at the north end. Its general course is north- 
easterly, with a dip of about G5 degrees to the eastward, 
but, although the draining of the northern workings by 
the unwatering of the deeper southern evidently indicates 
that all the deposits so far opened are upon one main line 
of fissure, their individiial appearance does not produce 
this impression, since they do not follow one common 
direction, therefore it will mo®t probably be found upon 
further development that the individual areas of enrich- 
ment follow planes which cross the ore channel at vari- 
able angles. 

The workings may be divided into three groups, of 
which the southern are the most extensive, consisting of 
a main vertical shaft 3S6 ft. 6 4n. in depth, with levels 
at depths of 85 ft., 192 ft. 6 in., and 29» ft. The upper of 
these, which is called the No. 1 level, is connected with 
the main shaft by a crosscut 40 feet west, it has been 
driven north for a distance of 130 feet, and is connected 
wdth the surface by the No. 1 prospecting shaft at the 
end of the level, at which point the coi^ntry has been 
crosscut for a distance of 10 feet east and 15 feet west. 
Southward from the main shaft the level has mostly been 
filled in, but it originally extended at least 200 feet, or 
as far as the windmill shaft. 

The No. 2 level has been driven 100 feet north and 310 
feet south from the main shaft, and above it the ore body 
has been stoped for a length of 295 feet. 

The No. 3 level has been driven 60 feet north and 225 
feet south, but little st oping has as yet been done 
between it and the No. 2 level, as the ore does not gener- 
ally prove to be of a high enough grade to smelt, in 
reverberatory furnaces without concentration. 

The ore body in these workings has been stoped from 
the surface south of the main shaft down to a depth of 
192 feet, and for a length varying from 210 feet to 300 
feet, and width of from 5 to 18 feet. This ore body ap- 
pears to consist of two lenses, the southern one being 
smaller and more siliceous, a break occurring l^etween it 
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and the northern lens, which varies from 5 to 1*2 feet ai 
the surface, increasing up to 27 feet at the No. 1 level, 
and to 40 feet at the No. 2 level, in which latter a solid 
mass 18 feet in width is still visible near the shaft, the 
ore stoped ranged from 15 to 25 per cent. 

From the surface down to the water level, which is at 
a depth of 90 feet, the ore consists of 'blue and green car- 
bonates of copper with oxide of iron contained in a sili- 
ceous matrix, the whole carrying a small quantity of 
gold and silver. 

Immediately below the water level the lode often con- 
sists of a ferruginous gossan with silicate of copper 
(chrysocolla) and secondary silica f chalcedony), followed 
by rich red' oxide (cuprite) and native copper for a short 
distance only, when it is replaced by dense black sul- 
phides consisting of copper glance (chalcocite) and iron 
pyrites, a small quantity of peacock ore (Iwrnite) was 
also met with near the apex of the sulphides, whilst a 
little zinc blende w^as also found at a depth of about 200 
feet. 

In the No. 3 level a large body of low grade ore was 
encountered, which ranges from 1 to 10 per cent, of cop^ 
per, it consists mostly of iron pyrites often in a semi- 
decomposed state, with a certain amount of powdery 
black sulphide of copper. 

The water in this level is heavily charged with ; sul- 
phate of copp^, the drip from the roof often forming 
stalactites of blue stone, but when this water comes in 
contact with the iron it is rapidly replaced by metallic 
copper, whilst a drip upon either the tram lines or trupk 
wheels rapidly cuts into them. A quantity of valueless 
powdery ore, consisting mostly of p-siites, stowed in this 
level, was becoming rapidly cemented by the copper salts, 
which are also doubtless replacing the iron sulphides. 
At the end of th-is level the ore body apparently bifur- 
cates, but since both these veins are small and of low 
grade further driving in this direction was discontinued. 

« 

It may be mentioned here that this level has only re- 
cently been un watered and sampled, owing to the fact 
that the shaft had to be secured, since the nails, bolts, 
etc., had been corroded and replaced by copper, as also 
had the pumps and pump column. 

Information is not available as to whether the shaft 
has passed through the zone of saturation, but this will 
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dK»jrtly. be proved iwhen the coiiti,try i^. cro^sfcut fcqm tfefj 
shaft bottom, which latter has just been cleaned out with 
that object. 

The middk group of workings are situated 460 feet 
north of the main shaft, and have been opened by what 
i» called t^e magazine ^h^ft, which ^as s>unik to a, A^pth 
of 100 feet M(itli a crosscut ^at 79 feet, frpm, the. surface,, 
Thi3 crosscut has been driven - west, fw a.dista;i9q, pf ,30 
feet and 120 ^eet east .cutting the, ion9».at,ion at a di3t'&^cf:, 
of 90 feet from the shaft, wheye a $hor): level .w/gis (drivjCQ 
20 feet upon low grade ore, whilst a winze was sunk upon 
it, which cut a rich bodv at a depth of 8-1 feet. This was 
followed* down for a further depth of 32 feet, in 'which dis- 
tance the ore averaged from 30 to 35. per cent., it3 -sizie. 
is as yet unknown, but at the bottom of the winze it is 
over 7 feet in width. 

This ore consists of a; solid^ . ma§^^ jo£ . copper gt^^CQ 
(chalcocite) and iron pyrites, the \»cpx^ii.za being cajipej 
by a small quantity of cuprite ai^d native copper, s^hoyp 
which was a layer of siliceous oxide of iron and gossan, 
then a crust of silicate of cop]3er beneath secondary 
silica, above which was a cavity of a few inches between 
this rich body and the low grade ore above. 

These workings are . dry, although 40 feet below the 
ground level, this is probably due to the unwatering of 
the southern workings^ which would sug^st that they 
are upon the same line of fissure although not upon the 
same ore body. 

The northern workings, which lie 330 feet north of the 
magazine shaft, consist of two indei>endent series, the 
first or southernmost has been opened bj- the No. 3 pros- 
pecting shaft to a depth of 86 feet from the bottom of 
which a crosscut has been ^1 riven 30 feet east and west, 
fiind a level on the lode 40 feet in length, from which a 
winze was put dovm 14 feet. 

These workings appear to have been opened with the 
object of testing the lode below a rich surface bunch of 
ore, worked from what is called the middle opencut, which 
was 120 feet in length, *20 feet ^eep. and varied in width 
from 15 feet at the surface to 2 feet at the bottom. 

A little to the north of these workings is raain shaft 
No. 3 north, which is 146 feet deep, whilst further north 
are the No. 2, 130 feet deep, and No. 1, 70 feet deep, from 
the bottom of the latter a lea'el called the No. 1 has been 
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dxiven south for a distance of 180 feet, which connects 
all these shafts. From this level the formation has been 
crosscut at three points, the first from the north end 
being driven 60 feet east, the second at the main shaft 
40 feet east and west, and the third 20 feet east at the 
south end. 

Although this level is directly below ^ a point at which 
a rich surface patch consisting of a body of carbonate 
ore 100 feet long, from 12 to 15 feet in width, and 30 feet 
in depth, was worked from an opencut, no downward ex- 
tension of it a])pears to exist. 

From the bottom of the main shaft a crosscut has 
betti driven 70 feet east to the formation, which has been 
driven on north and south in low jrrade ore. 

Between tiie Nos. 1 and 2 levels at a depth of about 
90 feet below the surface a ^'ery rich pipe of sulphide ore, 
assaying 70 per cent., w^as cut, which has now been fol- 
lowed down by a winze for a distance of 80 feet, or to 
just above the No. 2 level. 

The water level in these workings, owing to the 
greater elevation at the surface, was 120 feet, but since 
the lower workings at the south end have. Ijeen unwatered 
the bottom level has become practically dry, which points 
to the fissure connection of the various workings. 

The ore here, like that at the south end, consists of 
blue and green carbonates with oxide of iron and earthy 
matter above the %\-ater level, whilst upon the top of the 
sulphide masses were rich cuprites with crvstals of mala- 
chite and native copper, also silver, either in the form of 
chlorides or more frequently as thin metallic flakes, upon 
the faces of cracks or in cavities, whilst cobalt in the 
form of asbolite has also been met \\ith in small qjiian- 
tities. 

This portion of the vein carries a jasper vein upo« tho 
hanging wall Khich has been greatly crushed and brec- 
ciated in places, this is particularly marked }>elow the 
water level, where the whole mass has been re-ccmented 
with silica, after the deposition of a considerabje quan- 
tity of metallic copper in it. A certain amount of oxida- 
tion has taken place near the rich pipe of ore in these 
w^orkings l)elow the water level, as is indicated by a large 
mass of ferruginous gossan and traces of carbonates 
even at the bottom le\el. 
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A new main shaft is now being sunk to the eastward 
of the magazine shaft with the ulterior object of, after 
cutting the lode, connecting all the existing groups of 
workings, in which process it is highly probable that 
other enriched zones will be met with, particularly if the 
lode is driven on at a depth of about 150 feet (zone of 
g^reatest enrichment), with frequent crosscuts, since there 
are over 800 feet "both north and south of \irgin groaind 
to be explored before these connections are effected. 

The country rock is greenstone, but it has been, highly 
altered within a considerabie radius of the lode owing to 
the perculation of acid solutions, whilst at other points 
it has been crushed, foliated and indurated until it pre- 
sents characters very similar to slate. 

This ore body is of very great interest, but will be of 
far greater when developments have extended downwards 
into the primary sulphide zone, since at present only 
those of weathering and enrichment can be studied, and 
:n consequence any opinion formed of the former can only 
be conjecture based upon the behaviour of similar ore 
bodies in other countries. 

The zone of weathering in this mine is most clearly 
defined, it embraces that section of the lode which lies 
between the surface and the level of the ground waters, 
or roughly the upper 100 feet. In this zone, as before 
stated, copper only occurs as carbonates, and iron as 
oxides, whilst the downwards leaching action of meteoric 
waters has practically removed all traces of copper from 
the surface, and considerably reduced the values of the 
rich bunch of ore in this zone, which \^'ere originally de- 
rived from the weathering of sulphide bodies similar to 
those met with in the zone below. 

» 

Below the zone of weathering lies the zone of second- 
ary sulphide enrichment, which corresponds roughly with 
the zone of saturation. In this zone the ore occurs for 
the most part in irregidar masses as copper glance asso- 
ciated with iron pyrites, the apex of such masses being 
invariably much richer than the lower portion. Upon 
this apex or at the point of contact of the two zones, 
ores of a transition character are met with, such as cu- 
prite and native copper, whilst at one ])oint, viz., in the 
middle workings, an open fissure lined with chalcedony is 
o'bser\''able between the two zones, which allowed of the 
circulation of the ground water prior to the unwatering 
of the mine. 
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In the northern workings the brecciated jasper con* 
taining native copper points to secondary fissuring, and 
since this metallic copper is here met with considerably 
below its usual horizon in the lode, it may be assumed 
that this dislocation is of coiu»paratively modem date, 
and further the circulatioa of the ground waters appears 
to have attained a iwRxirnuin downward movement at 

this point, since we find oxides of iron (ferruginous gos- 
san) contiguous with, the rich sulphide ores and traces of 
carbonates down to the 150 feet level. 

At the present time no primary sulphides of copper 
are present in this mine, but the State Mining JBngineer 
states t^HLt he has seen specimens of chalcopxite witii 
marcasite still unaltered, and enclosed -in cbalcocitey which 
clearly points to the conclusion that these bonanza en- 
richments of secondary sulphides result from the replace- 
ment of a considerable quantity of iron pyrites, and the 
reduction of the copper sulphides to a more basic fo^rm 
by descending solutions of sulphate of copper derived from 
the weatherinjr and oxidation of sulphide ores taking 
place at the ground water le\el. 

In the zone of primary stdphides the ore will in all 
probability consist of yrflow copper ore and iron pyrites, 
whilst, to judge from the form of the ore bodies met 
with in the upper zones, they will probably occur in len- 
ticular bunches of considerable si/.e and value contained 

■ 

in a large lean ore body. 

« 

There can be little doubt but that one main ore cjian- 
nel crosses these leases, which has now been opened at 
three points, proving its longitudinal extent to be not 
less than 1,:)00 feet, and when it is borne in mind that 
the aggregate distance driven aliove the water level is 
620 feet and under it 500 feet between the JlOO and 800 
feet levels, and only 290 feet at the 3UU feet level, it fol- 
lows that in the large unpros]>ected lengths of lode be- 
tween the various workings, ore bodies of considerabUe 
size and value may exist, therefore, outside the existing 
rich deposits and the large l>ody of low grade ore in 
sight, this property has very considerable prospective 
possibilities. 
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Table shewing the Yield of the Mt. Malcolm Copper 

Mine to the end of 1907. 





Mama aod Numbet 
of Lsfue. 


Ore 
Raised 


Oopper 
Gontenti 


Talue 
per Ton 


Total. 


T<»r. 

1 


Ore 
Baleed 


Oopper 

there- 

fnsn 


Yaliw. 




Mt. Maksolm Copper Mine 
M.L.10C 
do, 
do. ^ 
Mt: MMiottba A Marrin 
OopperMIneBLtd M.L. lOc 
Mnrrin Obpper Mines Ltd. 
M.L.'kto»10cetc. 
do. M.L.s(0c).lOcetc 
do. M.L.*g(«0\4P, 

rioc),5rri)c) 

Mt. Maloolm Copper Mine 
M.L.'s4F,5P 

Wert Angtraliftn Copper 
Oo., Ltd., M.L.'a 4F, 5F 
da 

Totol 


Tons. 
32*00 

S«MO-00 

7,590- UO 


Per Cent. 
16-5 

7-7 
7-5 


£ 
10*5 

6-1 
6-8 


tons 

11,668*00 
1,964-00 

19,466-00 
S.nV'OO 

5,886-76 


tons 

877-47 
124*50 

810*60 
418*00 

1,810*70 


68,902 


m... 
m ... 

Ms ... 


1,964-00 


6-4 


8*5 


6,861 


18,965.00 
600-00 


4-S 
4-0 


S-4 

1-8 


1 

46^457 
17,066 


H08 ... 


8,839H)0 


10-8 


I 4-4 


MM .. 
1107 ... 


400-00 
4,996-75 


SS-0 8^5 
28-5 11-8 


60,188 




■ •• 


■ •• 


• •• 


42.217*76 


8.641-17 


£194.414 
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PART 111. 

A Report upon Fraser's Gold Mine, Southern 
Cross, Yilgarn Goldfield. 

INTROIKCTIOX. 

About the middle of 1907, the British and Foreign De- 
velopment Syndicate, Limited, who own this group of 
mines, approached the (government with the object of ob- 
taining a State subsidy for deep boring. Before recom- 
mending this the Hon. Minister instructed the present 
writer to proceed at once to the minie and to make a 
thoroug-h examination ujjon the spot, the following being 
the report submitted :— 

THE BRITISH & FOREIGN DEVELOPMENT SYNDICATE, 

LTD. G.M.L.'s 13, 29, 279, 505, 606. 

This i^iroperty, which embraces the old Central, 
Fraser's and Fraser's South mines, is situated at South- 
em Cross, which is upon the Eastern Railway Line at a 
distance of 236 miles from Perth. 

These mines were discovered in the year ISsS, and are 
the oldest working to^ay u))on the Eastern Goldfields of 
Western Australia, but, owing to the low grade of the 
ore they were passed over when the great influx of capi- 
tal set in, otherwise thtre is little doubt that thej- would 
occupy a very different position to what they do to-day. 

Fraser's reef, or to he more correct ore channel, 
strikes in a north-westerly and south-easterly direction 
with a dip of from 60 to 70 degrees to the westward, ie 
is a large body of the com,posite order confined between 
t^^o well defined walls, which give evidence in places of 
considerable crushing and grinding action. 

This lode, or ore channel, which has proved to be 
auriferous for a length of one mile, will average some- 
thing like 20 feet in thickness, being composed of a num- 
ber of veins, strings and bunches of quartz, intermixed 
with a considerable quantity of schistose rock, the whole 
being enclosed in .schistose Mmohibolite country. 

The main ore channel is accom])anied by two other ore 
bodies, which lie parallel to it u])on either side, but 
neither of which outcrop, these are called Sholl's and 
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Hog^g's reefs respectively, the former lies to the east and 
is \erv similar in character to Fraser's reef, whilst 
Hogg's, which lies to the \\^st, is entirely difEerent, being 
morei ferruginous and having ragged walls. 

The whole of this auriferous belt, is enclosed between 
a barren quartz reef upon the east (called the Battery 
Reef), which can be traced for a distance of two miles, 
and a series of hematite bearing quartzite veins upon the 
west, whilst about 20 chains farther to the eastward, the 
granite outcrops, its contact with the amphibolite having 
a course parallel to the lodes, which therefore may be 
classed as parallel contacts. 

The main line of lode can be easily traced at thef sur- 
face from the edge of the lake northward through 
Fraser*s South, Fraser*s, Central and the old Central Ex- 
tended without apparentlv a break, but after crossing the 
lake at the south end the reef there met with is found 
to be considerably off the general course, which is pro- 
bably due to a fault. 

In the mine itself another well defined fault has been 
encountered in the lower levels, which cuts the reef 
obliquely upon a course a little west of north-west, but 
apparently little dislocation has taken place, since the 
lode was worked without a break in the upper levels. 

In the lower levels no attempt appears to have been 
made to locate the positiooi of the lode upon the other 
side of the slide, for wben this was encountered it was 
followed instead of beinof crosscut. 

It is not unusual to find some 9 inches or 1 foot of 
barren white quartz upon this fault plane at the point 
where it intersects the lode, and at such places it demon- 
strates clearly that the faulting was secondary to the 
formation of the ore body, since all the quartz layers are 
cut d'ia.gonally, and come in contact obliquely with the 
solid barren vein. * 

It will be needless to enter into a description of the 
extent of work done upon these mines, as this report is 
accompanied by a plan, a longitudinal and a series of 
cross sections (Plate IV.), which will mjake it far clearer 
than if given in writing, the only point upon which em- 
phasis need be laid is that the lode is as well defined in 
the bottom levels as in the ones above. 

These plans show tlie assay values obtained by hand 
sampling, but, owing to the peculiar character of the lode. 
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and its great variability in value, these cannot be en- 
tirely depended upon. This has been clearly demonstrated 
in that a bulk sample of 71 tons taken in equal quan- 
tities from 14 shoots above the No. 6 level is reported to 
have yielded gold at the rate of 18/6 over the plates and 
14/4 by cyanide, mskhtg a total of 32/10 per ton of ore 
treated, ^viiilst during the year 1902, 14.541 tons of ore 
were crushed, the bulk of whifch, reported to have been 
taken mostly from the same stope, yielded godd at the 
irate of lS/7% by battery and 12/6 by cyanide, or a total 
of 31/lJ^. If this is compared with the assay value of 
the same stope obtained by hand 'sampling, a very' con- 
Mderable discrepancy will be noted, but this is in part 
accounted for by the fact that the stone is picked to a 
certaih extent in the stopes on acdount of the schists 
being practically barrel and the niill capacity small, 
therefore about 30 per cent, of the ore is discarded, 
which, if addled to that milled, reduces its value as a 
whole to 21/-. 

From, the year 1S90 up to the end of 1^06, these mines 
have yielded a total of 162,697.78 ounces of fine gold from 
204,854 tons of stone, which averages .53 ounces per ton. 

The attached taible gives the annual production of 
each mine so long as it was worked by itself, and under 
one head when worked together. Prom this it will be 
seen that the results are in some cases very variable, 
ihis is not d^e to sudden increases in value, but to' the 
inclusion of the result of the treatment of accumulated 
sands by cyanide, thus in 1900-1 we find that the Central 
mine suddenly springs from .36 to 2.B4 ounces to the ton. 
Upon Fraser's and Fraser's South mines the sands do not 
appear to have been treated until these properties were 
taken over by the Mines Development Syndicate in 1901, 
an<l in consequence this company's returns varied from 
year, to year according to the proportion of stone 
crushed to the sands treated, during the last year, how- 
ever, the accumulated tailings had been practically all 
handled, thus reducing the average v^iie of the stone 
crushed to .52 ounces per ton, which is only .01 below the 
average value of the ore treated since these mines started, 
thus proving conclusively the great consistency of the 
lode values. It is true, of course, that near the surface 
richer ore was obtained, but since a considerable quan- 
tity of the resulting tailings were used for filling (soAc 
of which ar^ now being rai!^ed by'tributers)y the average 
valtie of the lode has not been \indulv inflated. 
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From a geological point of view there is every proba- 
bility of this lode, whkh is a true fissure continuing 
downwards, whilst there is absc^utely no reason why the 
values should not do likewise, since so little change has 
taken ^lace in them so far. 

It is probable that the fissures called Hogg*s and. 
ShoU's reefs will junction with the main body at no great 
depth, in which ckse it is highly probable that a zonfe of 
considerably increased x'ahies will be met with. It would 
a.ppear also from the cross sections that the main barren 
Battery lode is approaching the Fraser's lode in the 
tower levels, should this unite, although barren, it will 
in all probability also cause enrichment. 

To the westward of the ore channel are a series of 
hematite bearing quartzite veins, similar ones to which 
in the Murchison district have exercised very considerable 
influence upon the quartz veins with wliich they come in 
contact, causing phenomenal richness, whilst these mineral 
bearing quartzites, although barren at the surface, may 
possibly prove to be auriferous at a depth. 

The only means of solving this important problem 
cheaply is by putting down a series of bore holes in a 
systematic manner ; one or two bore holes without me- 
thod would be worse than useless, since no reliance could 
be placed upon the rcsiilts, neitJier would they be con- 
tlusive. 

This boring should consist of 10 or 12 holes to alter- 
nate depths of 750 and 1,000 feet, they should not be 
farther apart than 100 feet, and should be so planned as 
to cut the entire thickness of the formation. 

From a mining engineer's point of view this lode can 
be worked more cheaply than any in >V.A., for not only 
are the wages lower, but there is an abundance of fine 
timber for mining purposes and fuel close at hand, an 
^ abundant supply of salt water can be obtained from be- 
low the lake, and a main connects the mine with the 
Goldfieids Water Supply, whilst further, there are about 
140 miles less railage to pay upon stores and machinery 
than to Kalgoorlie. 

It is a large low grade mine, whic4i would have paid 
well had the capital been forthcoming to develop and 
equip it in a proper manner, but with an old fashioned 
battery of 30 head, having an outside efficiency of two 
tons per stamp in 24 hours, economic working is out of 
the question. 
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The stone treated from this mine to date has upon 
the average been worth 45/- per ton ; this has been more 
or less picked, but it has paid well from its inception, 
even in the ciude manner in which it was worked. 

The mine is now rapidly coming to an end of its ore 
reserves, not that there is not a considerable quantity 
of low grade ore in it, but, owing to the fact that only 
the highest values will pay luider the present system of 
working, whilst capital is not a\'ailable for further pros- 
pecting or development. Tributers are already working 
in the upper levels, but so far have not been allowed in 
the lower, but so soon as this takes place the end of 
this mine will not be far distant. 

Only one thing can save this mine, that is the estab- 
lishment of the fact that the lode carries payable values 
at a greater depth, but, not having sufficient capital to 
undertake this themselves, the company are applying for 
r^ovemment assistance to bore. Should this boring be 
successful there is little doubt but that this mine would 
conunence a new lease of life under better conditions than 
previously. 

Since this is a question of vital importance, not only 
to this mine or district, but to the State as a whole» 
this request should be considered, for, should the fact 
be once established that these larope low grade bodies 
carry payaMe ore at a depth, there is not the least doubt 
but that a number of others of the same class will also 
be tested. 

This lode is especially suitable for this experi- 
}nent for, firstly, its great size and length end the 
character of its walls, point to the conclusion of per- 
manency in depth ; secondly i the general dissemination of 
the gold through the lode body for so great a length 
without the nuarked occurrence of shoots or lenticular 
bunches affords great encouragement with regard to its 
continuation to carry values to a depth ; thirdly, the, 
enclosure of a well defined ore channel between a white 
barren reef of considerable extent upon the one side and 
the ferruginous qiiartzite veins upon the, other, also sup- 
port the theory of permanency ; fourthly and lastly, this 
lode lying in a contact /one parallel to and dipping from 
the intruded' granite, which lies at a short distance to 
the eastward, is also favourable both to permanency and 
the continuity of values. 

The only conclusion that can be drawn is that if 
boring is undertaken here conjointly by the Government 
and the Company it will be with every probable prospect 
of success. 
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GOVERNMENT ASSAYS. 

AsBATS, AnnlyseB, aart Determinat ana of an; Western AuatralUii Ore or 
Rock will be made by the Aasayer to the Geological Survey, iiilifii nut 
uiirluli/ iiitfrffriiig triiHoficial work, subject to the following conditions ;— 

1. Each sample must weigh at least Goz., but doc more than 21bB. 

2. Each sample must be enclosed in a separate canvas hag or strong 

paper wrapper, with a slip of [Miper bearing the name and 
address of the sender, together with a private mark by which 
it may be readily identified. 

3. The parcel must be forwarded, prepti'ul, to : — 

The Government Geologist, 

Oeological Survey Office, 

Perth. 

4. A letter must be seut at the same time to the same address, stating 

for what metala the samples are to be assayed, or containing 
other instructions, as the case may be. 
(N.B. — It is always advisable to keep duplicate samples of those 
sabmitted.) 

5. Before auy assay is made the prescribed fee must be paid to the 
Mineralogist and Assayer, or sufficient reasons, in accordance with SectJOD 7 
below, be furnished for having the samples treated free of cost. 

6. The following fees will be charged :— 

£ B. d. 

{a.) Determination of a Rock or Mineral 10 « 

(2>.) Assay for Lead, Iron, or Manganese, and 

PhonphoHc Oxide, each 10 6 

(r:.) Assay for Silver, Copper, or Tin, each 12 6 

(rf.) Aiway for Gold or Zinc, each 15 

{e.) Fire Assay fur Lead, Silver, and Gold 110 

{/.) Assay for Antimony, Bismuth, Chrominm, Cobalt, 

Mercury, or Nickel, each 1 11 6 

{g.) Proximate AnalysisandCaloriHo Valuation ofCoal 1 11 fl 
{h. ) Complete Chemical Analysis of any Mineral or Ore, 
according to number and nature of determina- 
tions £2 12s. 6d. to S 5 

(i.) Otherdcterminatione, according to timespent, up to 2 12 6 

A reduction of20 per cent, on the above amounts will be made in favour 

of any person submitting, in one parcel, five or more samples for identical 



7. With the object of encouroging boiidjlde prospecting, free Assays 
will be made under the following circumataDcee : — 

(n.) The sample must have been obtained from land within ihe 

State not held under lease for mining purposes. 
(b.) The exact locality where the sample was found must be 

disclosed. 
- ic.) The sample must be of suffiuient promise to warrant an 

assay being made at the expense o* the State. 
(d.) Free Assays will not be made of samples showing free gold, 

or of tailings or other metallurgical products, or of umpire 

samples. 

8. The Department reserves to itself the riRht of refusing tn make 
any particular Assay, aud also the right of publisliing at any time the 
results of an Assay made at the public eipenee. 

A. GIBB MAITLAND, 

(iovemment Geologist. 
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